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In the prophylaxis and treatment of allergic reaction to liver 
extract, penicillin, the sulfonamides and certain other drugs, 
Pyribenzamine hydrochloride is definitely efficacious.! 2 


Similarly, the administration of Pyribenzamine prior to a de- 
sensitizing dose of allergen is successful in the prevention of 
constitutional reactions. ! By using Pyribenzamine routinely 
during desensitization therapy, it is possible to make greater 
increments of dosage, thereby reducing the total numker 
of injections.* 

1. Arbesman, C.E., et al., Jl. of Allergy 17:275, Sept. 1946 


2. Feinberg, S.M., and Friedlaender, S., Am. Jl. Med. Sci. 213:58, Jan. 1947. 
3. Fuchs, A.M., et al., Jl. of Allergy 18:385, Nov. 1947. 


ISSUED: Scored tablets 50 mg. « Elixir, 5 mg. per cc. 


ARMACEUTICAL PRODUCTS, INC., SUMMIT, NEW JERSEY 


PYRIBENZAMINE (brand of tripelennamine) « T. M. Reg. U. S. Pat. Off. 
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co BRAND OF NITROFURAZONE) 
WATER SOLUBLE BASE. 


mover, PRODUCT ann uses avanamé TO 


MAL PREPARATION FOR TOPICAL 


Now and Remedios 1947 » “NITROFURAZONE.—Faracin... 


possessing bacteriostatic and bactericidal properties . . . effective in vitro and in vivo against a variety of 
gram negative and gram positive bacteria . . . is useful for topical application in the prophylaxis and treatment 
of superficial mixed infections common to contaminated wounds, burns, ulceration and certain diseases of the 
skin .. . Variant bacterial strains showing induced resistance to sulfathiazole, penicillin or streptomycin are 
as susceptible to nitrofurazone as their parent strains...” Furacin N.N.R. is available in the form of 
Furacin Soluble Dressing containing 0.2 per cent Furacin. This preparation is indicated for topical application 
in the prophylaxis and treatment of infections of wounds, second and third degree burns, cutaneous ulcers, 
pyodermas and skin grafts. Literature on request. EATON LABORATORIES, INC., NORWICH, N. Y.,— TORONTO, CANADA 
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Critical surgeons realize that blade dependability is 
predicated upon three vital characteristics — uniform 
sharpness throughout the entire cutting edge, adequate 
strength, and a degree of rigidity best calculated to 


resist lateral pressure. 


RIB-BACK BLADES 


excel in all three essential requisites. They provide 
matchless uniformity ... each and every blade assur- 
ing cutting efficiency at its best. Their uniformly su- 


Ask your dealer 


perior strength is a matter of record. Their degree of 
rigidity is reportedly highly satisfactory to the surgeon BARD-PARKER COMPANY, INC. 


...a matchless combination of aid-to-surgery qualities. Danbury, Connecticut 


PRODUCT 
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FOR TOPICAL APPLICATION. 


with 


Samples and brochure 
sent upon request. 


EFFECTIVE CONCENTRATION 
OF ‘FREE’ IODINE IN SOLUSALVE* 


BRAND 


Many years of research and clinical 
usage has left iodine the uncon- 
tested bactericidal agent. Published 
reports show that ‘“‘the iodine solu- 
tion can be diluted over eighty times 
and still be as bactericidal as the 
strongest of the other germicides.”’! 

Vodine now makes it possible to 
utilize the high bactericidal power 
of iodine against both gram-nega- 
tive and gram-positive organisms 


*Solubase Brand 
1. New England J. Med. 213:279 


without the old discomfort of 
“smarting,”’ burning and staining. 

Vodine Ointment—‘“‘free”’ iodine 
in a bland, non-irritating base—is 
indicated wherever effective topical 
antisepsis is required: infectious 
dermatoses, cuts, burns and lacer- 
ations. Vodine Ointment has the 
added advantage of being nonin- 
jurious to even delicate skin and 
may be used safely under bandages 
or surgical dressings. 


407 SOUTH DEARBORN STREET + CHICAGO 5, ILLINOIS 
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BACTERIOSTATIC 
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CChcielden (1688-1752) 


THIS OUTSTANDING ENGLISH SURGEON Of the 18th century was noted 
for his original thought in the development of surgical procedures. 
His accomplishments included an improved technique in the per- 
formance of iridotomies and the perfection of the lateral lithotomy. 
Performance of this perfected operation more than two hundred 
times with a remarkably low mortality rate is indicative of the skill 
and facility which he brought to every surgical problem. Appointed 
surgeon to Queen Caroline, he later became the first “foreigner” to 
be elected to the French Royal Academy of Surgery in 1732. 
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SUTURES 


Wire sutures that possess 
the basic qualities of Monostrand plus 
an ease of handling 
approaching that of catgut and silk. 
Available sizes now may be obtained 
with Atraumatic* needles or in 190 inch 


lengths on reels. 


DAVIS & GECK, INC. 


BROOKLYN. 1, NEW YORK 
Registered Trade Mark 
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Double action against 

pneumoniae...with 

_| SQUIBB streptomycin 
action of Squibb Strepto- 


mycin against K. pneumoniae is indicated in the accom- 
panying direct transmission electron micrographs. 


1. Normal Friedlander’s bacillus. Note normally dividing 
cells in center of picture. 


2. Organisms, after 18 hours exposure to Squibb Strepto- 
mycin in a concentration of 0.05 mmg. per ml. Cell growth 
continues, but normal division has been inhibited. Note enor- 
mously elongated cell which extends across four or five 
microscopic fields. Such cells reach a maximum length and 
die of o!d age. Note loss of surface definition in other cells. 


bactericidal action of Squibb Streptomycin 


against K. pneumoniae, occurring simultaneously with 
the bacteriostatic action, is indicated in these electron 
microscope pictures of shadowcast specimens. 


3. Normal Friedlander’s bacillus coated with gold to give 
relief by the shadowcast technique. 


: 4. Friedlander’s bacillus after 18 hours exposure to Squibb 
1 _ = Streptomycin in a concentration of 0.05 mmg. per ml. Cell 
. wall shows advanced disintegration. Cytoplasm appears to 
have erupted through hole in cell wall and to have spread 
over partially collapsed cell, which is probably dead. 


This double antibacterial action — bacteriostatic and 
bactericidal—against K. pneumoniae was secured with 
Squibb Streptomycin, a preparation of uniform po- 
tency and highest purity. Given in adequate dosage 
against susceptible organisms Squibb Streptomycin 
assures maximum therapeutic effect. 


IN 20 CC. VIALS containing the equivalent of 1 gram of pure 
streptomycin base (1,000,000 units). IN 40 CC. VIALS containing the 
‘equivalent of 2 grams of pure streptomycin base (2,000,000 units). 
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Severe 2nd and 3rd 
degree burn, treated 
with pressure gauze 
dressings and White's 
Vitamin A and D 
Ointment. Immediate 
relief of discomfort. 


Same patient 3 months 
later (treatment was 
discontinued after 

one month). 
Practically complete 
re-epithelization 
without resort to 
skin-grafting. 


x 


epitheliu 


BURNS 
WOUNDS 
AVULSIVE INJURIES 
FISSURED NIPPLES 


Advantages of White’s Vitamin A and D Ointment: 


... hastens healthy granulation and epithelization 
. .. destroys no epithelial elements 

.. . inhibits infection 

. .. does not produce contractures 


White’s Vitamin A and D Ointment provides the natural vitamins 
A and D, derived from fish liver oils, in the same ratio as found in 
cod liver oil, in a lanolin-petrolatum base. Pleasantly fragrant; 
keeps indefinitely at ordinary temperatures ; does not stain tissues. 
In 1.5 oz. tubes; 8 oz. and 16 oz. jars; 5 lb. containers. 


WHITE LABORATORIES, INC., Pharmaceutical Manufacturers, Newark 7, N. J. 
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Strength alone is not enough in surgeon’s silk . . . uniform strength 
throughout the entire length of the suture is essential to reduce 
the possibility of aggravating breaks under strain. 

Champion-Paré SERUM-PROOF SILK is a special type braid 
developed to insure uniformity of strength. Itis an easily handled, 
non-capillary, moisture-proof, non-absorbable suture that is non- 
irritating to tissues. For 77 years surgeons have looked to 
GUDEBROD for the best in silk sutures. 


Champion-Pare 
Serum-proof silk sutures 


Available through leading surgical supply dealers. 


GUDEBROD BROTHERS SILK CO., INC. 
225 West 34th Street, New York 1, N. Y. 
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THE authoritative design of every 
Pilling instrument is the natural result 
of continuous, close cooperation 
with acknowledged leaders in sur- 
gery throughout the world. 


The group of instruments illustrated 
here was designed by R. H. Smith- 
wick, M.D. for use in his recently 
introduced two-stage lumbo-dorsal 
splanchnicectomy for the relief of 
hypertension.* The Willauer Scis- 
sors, shown at the right, are also 
used by Dr. Smithwick in this opera- 
tive procedure. 


These and many other new instru- 
ments of special and authentic design 
are now available to the surgical 


profession. Write today for detailed 
information to George P. Pilling & 
Son Company, 3451 Walnut Street, 
Philadelphia 4, Pa. 
*Cleveland Clinic Quarterly, 12:105-117, Oct., 1945 
1. P15532 Smithwick Hook and Spatula 
2. P15530 Smithwick Hook 
3. P15522 Smithwick Clip-Applying Forceps 
4. P15524 Smithwick Clip Rack 
P15526 Cut Clips (not illustrated) 
5. P15534 Hartmann Type Forceps, large 
P16765 Willauer Scissors, straight, 17 cm. 
6. P16766 Same, curved, 17 cm. 
P16767 Same, straight, 25 cm. 
P16768 Same, curved, 25 cm. 
P16769 Same, straight, 30 cm. 
P16770 Same, curved, 30 cm. 
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FROM THE PAINTING BY HENRY R. RITTENBERG COURTESY, AMERICAN COLLEGE OF SURGEONS 


Martin 


1859-1938 


Surgeon, Organizer, Educator. Member of the Committee on Organization of the American College of Surgeons; 
President of the College’s Clinical Congress; Clinical Professor of Surgery, Woman’s Medical College of Pennsyl- 
vania, 1902; at the University of Pennsylvania Medical School served as Professor of Clinical Surgery, 1903-1910, 
and John Rhea Barton Professor of Surgery, 1910-1918; Member, Board of Managers, Swarthmore College, 1892-1938. 


From the series, Great American Surgeons. Reproductions suitable for framing sent free on request to: 


ETHICON SUTURE LABORATORIES, DIVISION OF JOHNSON & JOHNSON, NEW BRUNSWICK, N. J, 
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OPERATION YESTERDAY — of bed Joday 


Widespread interest in early ambulation is bringing many changes in 
the management of surgical cases. Advocates of this modern procedure 
report important physiologic and economic advantages. 

More important than ever to the surgeon’s technic is the factor of 
suture strength and dependability. 


434 


AMBULATION 


of early ambulation. Surgeons who practice this new procedure must insist on the 


highest standards of suture strength and uniformity. 


Exceeding U.S.P. knot tensile strength requirements by a generous margin, Ethicon 


surgical gut also possesses a high degree of 
strength uniformity. 

This greater margin of surgical safety and 
the wide variety of Ethicon suture materials 
combine to meet every requirement of mod- 
ern surgical practice. Besides surgical gut, 
Ethicon sutures include tantalum, braided 


silk, braided nylon and other materials. 


QUICKER HEALING, LESS SCAR TISSUE, 
WHEN FINER-GAUGED SUTURES ARE USED 


Better results are achieved with smaller sutures. The 
less foreign matter placed in tissue, the less inflam- 
mation and the quicker the healing. 


Smaller catgut retains its integrity longer. Ethicon’s 
increased strength lets you use smaller sizes with 
safety. The new 5-0 and 6-0 sizes have knot tensile 
strength up to 60% greater than U.S. P. requires. 

For better suture technic and earlier healing, spec- 
ify Ethicon. 


Current demands for Ethicon Tru-Gauged Catgut Sutures are so great that a 
small part of our production includes specially-selected, hand-polished material. 
An increase in processing facilities will soon assure a quantity of Tru-Gauged 
Gut sufficient to meet all demands, 


RELATIVE VOLUME CONTENT 


SIZE 2 (x18) 


SIZE 1 
27% less volume than Size 2 


\ 
re SIZE 0 


29% less volume than Size 1 


SIZE 00 
36% less volume than Size 0 


SIZE 3-0 
40% less volume than Size 00 


SIZE 4-0 
44% less volume than Size 3-0 


SIZE 5-0 
51% less volume than Size 4-0 


4 SIZE 6-0 

63% less volume than Size 5-0 
Foreign Body Reaction Reduced. The above chart shows 
possible reductions in amounts of suture material em- 
bedded in tissue when smaller sizes are used. 
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WHEN SILK SUTURES ARE INDICATED 


e Where continued holding strength and minimal tissue reac- 


tion are needed, Ethicon Tru-Formed Black Braided Silk is the 


suture of choice. 


Strictly U.S.P. gauge. Non-capillary. Serum-proof. Non- 


One secret of Ethicon Silk 
. ee ‘ uniformity and strength is 
toxic. Minimal adherence to tissue. Forms smooth, firm knots. __ its unique construction. It 
is a “Tru- Formed” strand 
that retains its cylindrical 


Ask your O.R. Supervisor for Ethicon Silk. hustle 


BLACK-BRAIDED 


TRU-FORMED SILK 


ETHICON SUTURE LABORATORIES 


Division of Johnson & Johnson, New Brunswick, N. J. 
World’s Largest Manufacturer of Surgical Catgut 


Suture Laboratories at New Brunswick, N. J.; Chicago, Ill.; Brazil; Argentina; England; Australia 
Copyright 1946, Johnson & Johnson. Printed in U.S.A. 
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rapid control 
In POST-OPERATIVE and TRAUMATIC INFECTIONS 


aids exudation | 


promotes granulation tissue 


Clinical studies: 
In a series of 94 patients treated post-operatively with Glycerite of Hydrogen Peroxide ipe 


for hemorrhoidectomies, fistulectomies, excisions of anal ulcers, 
abdomino-perineal resections, and pelvi-rectal abscesses 


demonstrated healing in one half the time required by a control series of patients 


treated by the usual therapeutic means... 


Apply directly, or as a wet dressing, two—four times daily. Supplied in four-ounce bottles. 


GLYCERITE OF HYDROGEN PEROXIDE ¥.. 


Non-selective, Non-toxic, Non- -sensitizing, Non-irritating. Prolonged bactericidal potency 


Bibliography: New Eng. J. Med. 234:468, 1946. J. Invest. Derm. 8:11, 1947. 
Science 105:312, 1947. Am. J. Surgery In press. 


Literature on request. 


International CORPORATION | 


132 Newbury Street, Boston 16, Massachusetts 
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SUSTAINED HYPNOSIS 
NEED NOT BE DELAYED 


Fast-acting barbiturates have an effect of short 
duration; those which act more slowly are more 
prolonged in effect. 


Pulvules Tuinal combine the rapid action of ‘Seconal 
Sodium’ (Sodium Propyl-methyl-carbinyl Allyl 
Barbiturate, Lilly) with the moderately sustained 
effect of ‘Sodium Amytal’ (Sodium Iso-amyl Ethyl 
Barbiturate, Lilly). 


The two barbiturates in Pulvules Tuinal assure 
a rapid onset of hypnosis or sedation plus 
a moderate duration. 


Tuinal is supplied as Pulvules Tuinal, 3/4 grain 
(0.05 Gm.), 1 1/2 grains (0.1 Gm.), and 3 grains 
(0.2 Gm.), in bottles of 100 and 1,000. 


PULVULES TUINAL 


ELI LILLY. AND. GOMPAN Y 
INDIANAPOLIS 6, INDIANA, U.S.A. 
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Original Communications 


THE CHANGING STATUS OF SURGICAL CARE 
I. S. Ravprn, M.D., PHILADELPHIA, Pa. 


(From the Harrison Department of Surgical Research Schools of Medicine, University of 
Pennsylvania and the Surgical Clinic of the Hospital of the University of Pennsylvania) 


HAVE the most pleasant memories of my first visit to Rochester when as a 

very young surgeon I was told by the late John B. Deaver to take a vacation 
by visiting certain surgical clinies. Shortly after my arrival at the Clinie I met 
Dr. Judd, and I followed him closely for a week. 

I saw him as a skillful surgeon. I saw him as a teacher interested in young 
men, offering sound advice from a life full of rare experiences. I remember 
well his taking me to a Wednesday evening staff meeting where I was shown a 
tragic accident which occurred during a supravaginal hysterectomy, and I well 
remember his admonition to me later, ‘‘Such tragedies happen to all surgeons— 
rarely to the prepared surgeon, but all too frequently to those who are not so 
well prepared.’’ His terminal illness occurred, I believe, while he was on his 
way to Philadelphia to lecture. 

With the acceptance of the antiseptic and later the aseptie discipline in 
surgery, ‘‘areas which previously had been denied the most intrepid of surgical 
adventurers were opened to all surgeons.’’ Thus in the latter part of the nine- 
teenth century and the early part of the present century emphasis was placed 
chiefly upon the technical aspects of surgery. The surgery of the body cavities 
took on a new birth, but the morbidity and mortality of many operative proce- 
dures, both old and new, were still high. This was in part due to the lack of 
knowledge by many surgeons of the normal physiology of the areas being sub- 
jected to operation and to an even greater ignorance of the deviations from 
the normal which occurs during disease. The responsibility for these cireum- 
stances was not solely the surgeon’s. The frontiers of operative effort were ex- 
tending so rapidly that physiologic and biochemical knowledge could not keep 
pace with them. 

The Judd Lecture, given at the University of Minnesota, April, 1947. 

Received for publication, Aug. 12, 1947. 
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I am reminded of an incident that occurred at a meeting of the British 
Physiological Society at Edinburgh in 1927. A symposium on the spleen was 
being held under the chairmanship of Sir Edward Sharpey-Shaefer. I sat next 
to Lord Moynihan for two hours while he became more and more restless. 
Finally after Professor Tait had discussed certain aspects of the spleen of fish 
Moynihan arose and said, ‘‘I have listened patiently for several hours but I 
have heard nothing that will help me in the care of patients with splenie dis- 
ease.’’ Sir Edward answered, ‘‘You must have further patience. Eventually 
we will be able to help you; perhaps what has been related this morning will be 
of help when it is better understood.’’ 

The high mortality which followed operations for thoracic empyema in the 
army camps during the influenza epidemic of World War I provides an excel- 
lent example of the failure of surgeons to use existing physiologic knowledge. In 
a few camps young surgeons, possibly as the result of superior physiologic train- 
ing and possibly because of a lack of surgical skill, used interrib puncture in- 
stead of the traditional operation of rib resection. They placed the tube draining 
the thorax under water in some instances and in others applied suction to it. 
The methods which they used prevented pneumothorax and mediastinal shift. 
In these camps the mortality was relatively low; in others it was shockingly 
high. 

It remained for Evarts Graham and his co-workers on the Empyema Com- 
mission to correlate physiologic, bacteriologic and pathologie knowledge to the 
immediate problem and a new era in thoracic surgery was opened. DuBois made 
the first careful studies on the nutrition of these patients and demonstrated how 
important it was that adequate nutrition be maintained during the period of 
recovery and convalescence. 

George Crile had for some years been interested in certain phases of shock, 
in anesthesia, and in some of the problems of hyperthyroidism. He had tried to 
make surgeons realize that it was their responsibility to become more deeply 
interested in the problems with which they daily came in contact. It is true that 
his observations were not always correct nor his deductions always sound, but 
he stimulated an untold amount of research by clinicians and scientists which 
has been of immense value. Crile more than any other American surgeon of his 
time talked of improving pre- and postoperative care. 

The ‘‘elder statesmen’’ at Rochester, of whom Dr. Judd was one, early 
realized the effect which scientific effort would have on the practice of medicine 
and surgery. Kendall, Mann, Rosenow, and many others were brought to the 
Clinic, not to engage in clinical medicine or surgery, but to expand the existing 
knowledge of the pathologic physiology of disease. Judd became a master 
surgeon because of his ability to utilize such contributions, as they became avail- 
able, in the therapy of many surgical disorders. One only need read the contri- 
butions to surgical literature of which he was a joint author to be assured that 
he provided the incentive for many young men to study further the problems 
which they were daily meeting at the operating table and at the bedside. 

It was during the period of the early twenties that one could recognize a 
more concerted effort by surgeons to reduce the morbidity and mortality of 
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contemporary surgical operations by the introduction of improved methods of 
preoperative preparation and postoperative care. As the physiologist and the 
biochemist developed new techniques for investigation, they made a new body 
of information available. The surgeons, who could understand such knowledge, 
began here and there to apply it to the problems daily being met in the surgical 
clinic. 

Such a change has had a profound influence on surgery. The borders of 
surgical effort were more widely extended. Many diseases which were not 
amenable to eure by medical therapy became subjected to surgical therapy and 
while cure has not always been attained a great measure of relief from suffering 
has been afforded. The morbidity and mortality of many of the newer, and most 
of the older, operations were greatly reduced. The surgeon began to be less 
afraid of becoming too scientific, and the pure scientist came to realize that the 
fundamental observations from the laboratory were more apt to find successful 
clinical application through the efforts of thoroughly trained young clinicians. 
A mutual respect and understanding arose between them. 


As one reviews these early efforts in improving care and ir extending the 
technical aspects of surgery, one might well gain the impression that surgeons 
are inclined to be faddists rather than critical scientists. We have gone through 
various eras in care and in technique. Intravenous therapy was slow in being 
adopted, but once it was we nearly forgot that the gastrointestinal tract was 
designed for a specific function and should be used whenever possible. Many 
surgeons did, and some still do, repair all inguinal hernias in the same way, or 
do every cholecystectomy or gastrectomy or thyroidectomy alike. Surgeons too 
frequently have become so concerned with methods that they have forgotten the 
importance of principles and the variable reaction of patients to disease. Too 
great emphasis has often been placed upon limited aspects of disease and upon 
certain specific aspects of care instead of realizing the interrelationships of many 
biologie processes. 


In spite of these excesses I believe that a healthy process of development has 
taken place and that each phase of this development has added greatly to the 
knowledge of disease and to the safety of anesthesia and operation. Empiricism 
in pre- and postoperative care and in operative technique has become less evident 
although it has not disappeared, while sound clinical investigation has come to 
play an ever-increasing role in therapy in its broadest sense. 


The Development of Surgery—Harvey Cushing’s intimate knowledge of 
cerebrospinal and endocrine physiology led to the development of neurosurgery 
as a special field of surgical endeavor, and he will always be looked upon as the 
first genius of this specialty. He insisted on painstaking histories of patients. 
He did not tolerate the divorce of the hand from the mind. A surgeon was to 
him an internist and something more. 


The neurosurgeon must be a neuroanatomist, neurophysiologist, neuro- 
pathologist, and neurologist. Cushing stimulated an untold amount of basic 
and applied research, and he was respected by clinicians and scientists the world 
over. He won ror neurosurgery a place which it had never before attained, and 
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he and his disciples were responsible for a complete change in the surgical ap- 
proach to many neurologic disorders. 

Willy Meyer and Howard Lillienthal were among those who early espoused 
the cause of a surgical attack on certain intrathoracic diseases. The development 
of the negative pressure chamber was an attempt to meet the physiologic dis- 
turbances associated with intrathoracic exploration. It remained for Evarts 
Graham, John Alexander, Edward Churchill, and others to make the surgery of 
intrathoracic and intrapulmonary suppuration and benign and malignant tumors 
as safe as much of the intra-abdominal surgery. The surgery of pulmonary tuber- 
culosis has provided new hope to sufferers from what previously was considered 
a purely medical disorder. And yet it may well be that streptomycin or some 
other chemotherapeutic or antibiotic agent may again return this disease to the 
category of nonsurgical diseases. 

The brilliant work of Alfred Blalock who with Helen Taussig has provided 
a solution for the tetralogy of Fallot, of Robert Gross and Clarence Crafoord in 
the therapy of aortic coarctation, and of Reginald Smithwick in the surgical 
therapy of essential hypertension provides further evidence of the changing’ 
status of surgical care. The symptoms of many peripheral vascular lesions can 
now be relieved by sympathectomy. Embolectomy is today so common that a 
successful operation causes little comment. Already some men are devoting 
their entire effort to the problems presented by vascular disease. 

D. W. Gordon Murray, at a recent meeting of the American Surgical As- 
sociation, reported that when an area of experimentally induced cardiac infare- 
tion was excised before relaxation, dilatation, and paradoxical] pulsation of the 
heart had taken place, cardiae failure and ventricular fibrillation did not occur, 
while death occurred in all control animals. We shall not convince our eardio- 
logic confreres that this procedure deserves immediate clinical application, but 
Murray’s concept bears testimony to the constantly widening interest by surgeons 
in what for years have been considered medical problems. And who would be so 
bold as to deny that before another decade has passed the outlook of coronary 
disease which claims so high a toll of our profession may in part be amenable to 
surgery. 

For nearly two decades there has been general agreement that the best 
therapy for a gastric or duodenal ulcer, once a medical program failed to give 
relief, is a radical resection of the stomach and the uleer-bearing portion of the 
duodenum if the ulcer is in that part of the bowel. It is, in my opinion, still 
the best operation for a gastrie ulcer. The rediscovery by Dragstedt of the 
effect of vagus resection on total gastrie secretion and hydrochloric acid produc- 
tion is another example of a physiologic approach to one of the most important 
characteristics of the peptic ulcer. An abundance of free acid induces chronicity 
of the ulcer, and is an important factor in the pain associated with the disorder. 
The etiology of these lesions is not yet clear although, as a result of the work 
done by Wangensteen and his associates, we know a great deal more than we did 
two decades ago. All are agreed, however, that an abundance of free hydrochloric 
acid plays an important part in the life history of these lesions. 
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Vagal neurectomy will not supplant radical gastrie resection even for 
duodenal ulcer, but it provides a rational approach for the correction of one 
aspect of the pathologic physiology of this widespread disorder. 

Many years ago Pasteur remarked, ‘‘ Fate favors the prepared mind.”’ 

Those who have broadened and are broadening the horizon of surgical effort 
have had the necessary spirit of investigation in their fields of special interest. 
While in the main the fundamental work has been done by men in the basic 
sciences, a worth-while portion of it has come from the laboratories of surgical 
research. 

The direction of surgical therapy must be more and more toward less 
destructive operations if lesser procedures can be found which will correct the 
pathologie physiology of a given disease. But until such methods are found, we 
must in certain instances move in an even more radical direction. Bold surgeons 
are now doing large operations for small tumors, and the end results of operation 
for many malignant tumors are showing definite improvement. 

It is not possible to review all of the changes that have taken place and are 
taking place in operative effort, for they cover nearly the entire field of surgery. 
This is the result of many forces, some of which I have already referred to. It 
is the result of the greater responsibilities afforded young men of vision, who 
with modern training and an appreciation of the relationships between research 
and practice, have not been tied down by the dogma and empiricism of the 
so-called golden age of surgery. It is the result of improvements in anesthesia 
and anesthetization and in pre- and postoperative care. 


Anesthesia.—Anesthesia, as we know it today, has contributed much to the 
maintenance of physiologic balance in patients during operation and in the post- 
operative period. Adequate working conditions for the surgeon are provided 
without the severe depression of body function which formerly was so common. 
Tissue damage secondary to anoxia is minimized by support of the circulation 
and inhalation of adequate concentrations of oxygen. The acidosis of deep 
ether anesthesia is recognized and avoided. Relaxation of the abdominal wall 
is secured, not by prolonged narcotic poisoning, but with spinal anesthesia or 
general anesthesia supplemented with a curare-like substance. The physician 
anesthetist no longer strives for a reduction in anesthetic mortality—this he has 
largely achieved. The goal now is a reduction in morbidity, a lowered incidence 
of postoperative nausea and vomiting, of atelectasis and pneumonia, of malaise 
and psychic depression. The anesthetist is moving in the direction of techniques 
which will accomplish these purposes to an even greater extent. 

Preoperative Preparation and Postoperative Care-—The surgeon now recog- 
nizes that expert preoperative preparation and postoperative care are essential 
parts of surgical therapeutics. The operation remains, and probably always will 
remain, the most dramatic part of the surgeon’s work, but a successful opera- 
tion now means a well patient. The surgeon, as contrasted with the operator, is 
better equipped critically to evaluate the newer adjuncts to surgical therapy to 
the end that patients previously denied operation will receive it and that the 
morbidity and mortality of many operations will constantly decrease and the 
end results constantly improve. I can do no more than briefly review some of 
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these concepts which have had and are having a profound influence in altering 
the status of surgical care. 

Gastrointestinal Intubation—The report of Wangensteen and Paine in 
1933! on the use of gastric suction drainage marked a milestone in the care of 
patients requiring major abdominal surgery, in the therapy of acute intestinal 
obstruction, and in the control of fluid and electrolyte balanee. Suction drainage 
is now utilized in every clinic to keep the stomach empty before operation, trans- 
forming what previously was a cesspool into an empty and clean viseus. Radical 
gastric resections can be done and the remaining gastric segment kept empty in 
the period immediately following operation. This practice has led to a sub- 
stantial reduction in the morbidity and mortality of gastric operations. Acute 
gastric dilatation has now become a rarity in our clinics. 

The development of the Miller-Abbott tube and its use by Johnston and © 
Abbott? in acute intestinal obstruction unassociated with gangrene was a further 
step in gastrointestinal intubation. Wangensteen and Paine’ had previously 
reported the use of short tube intubation in acute obstruction. There can be no 
doubt that in their hands and in others the use of suction drainage resulted in a 
substantial reduction in the mortality of this condition. In the best of clinies 
the mortality of acute intestinal obstruction prior to intubation was approxi- 
mately 40 per cent. With the use of short tube intubation Wangensteen* re- 
ported a mortality of 17.1 per cent. Abbott and Johnston* reported a mortality 
of 9.3 per cent with the use of the Miller-Abbott tube, while with the same tube 
Whipple® and Leigh, Nelson, and Swenson® reported a mortality of 2.8 and 5.9 
per cent, respectively. 

Intubation has made it possible to maintain more accurately the fluid and 
electrolyte balance. With its use the pathologic effects of intestinal distention 
can be overcome, thus improving the general and local circulation and reducing 
the effects of distention upon respiration. It has made possible single stage 
resections of the right half of the colon, thus reducing the hazards of two or more 
operations. It has permitted the surgeon to take the poor-risk patient, dehy- 
drated, distended, and in peripheral vascular collapse, and rehabilitate him to 
the extent that operation can be done with safety. It has proved to be one of 
the great aids to the abdominal surgeon. 

It has stimulated an unbelievable amount of research and still more re- 
mains to be done. For many years we have spoken of paralytic ileus in associa- 
tion with diffuse peritoneal infection and yet in the presence of this condition 
I have seen the Miller-Abbott tube pass freely through the small bowel. Surely 
this could not take place if the bowel were paralyzed in the traditional sense. 

Peripheral Vascular Collapse—tIn 1918 Frank Mann’ wrote of shock as 
follows: ‘‘A review of the results obtained in the extensive amount of work 
that has been done on the problem of shock, both experimentally and clinically, 
makes the point I have repeatedly emphasized particularly clear, namely, that 
the condition the surgeon calls shock may be due to a variety of causes. The 
variation in the primary etiologic factor in a condition in which identical 
clinical symptoms occur is probably the cause of the more or less contradictory 
conclusions arrived at by investigators, both experimentally and clinically.’’ 
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In the intervening years a great deal of work has been done in this impor- 
tant field, and the advent of World War II stimulated further intensive research. 
It is now time that we attempt to reorient ourselves in regard to this condition. 
Recent carefully controlled investigations have cast doubt upon the concept that 
there is a generalized increase in capillary permeability in regions remote from 
trauma or even following severe hemorrhage. 

Cournand and his associates* have shown that the essential finding in 
clinical shock in man is an inadequate venous return of blood to the heart with 
diminished cardiac output. A reduction in the circulating blood volume is, in 
most instances, responsible for these changes. In severe states of peripheral 
vascular collapse in man the blood volume may be reduced as much as 40 per cent 
or more. It is a curious circumstance that in the collapse of the cireulation 
associated with some abdominal injuries and in severe infections the reduction 
in the effective blood volume may be much less than this. 

Investigators and ¢linicians have long been baffled by the fact that with 
effective therapy some patients achieve homeostasis fairly promptly while others 
fail to do so. The work of Frank, Seligman, and Fine® has shed new light on 
this circumstance. They have concluded that ‘‘advaneed shock constitutes a 
state of progressive deterioration which is not amenable to the types of therapy 
now available, probably because fundamental biochemical changes have de- 
veloped as a result of a prolonged deficiency of capillary blood flow. These 
changes may result from changes predominately involving one vital organ, such 
as the liver, or from widespread cellular damage.’’ Recently these authors have 
obtained further evidence which implicates the liver as the conditioning organ in 
the development of irreversible shock.’® 

The late stage of peripheral vascular collapse, so-called irreversible shock, 
cannot be overcome by restoration of, or even an increase over, the original blood 
volume. But surgeons now know that the irreversible stage of shock can be 
prevented by early and vigorous therapy directed toward maintenance of an 

“adequate blood volume. 

In the search for blood substitutes Wangensteen and his associates turned 
to bovine plasma. While the use of this material did not prove practical, it was 
helpful as a pilot experiment. Edwin Cohn fractionated human plasma and 
isolated a group of substances of great value to clinical medicine and surgery. 

Two general statements can be made on the basis of the military experience 
with infusion fluids. First, while plasma or albumin solutions may be used as a 
stopgap in hemorrhagic shock, patients need whole blood to put them in shape 
for surgical procedures and to speed convalescence, Second, while concentrated 
serum albumin is effective in well-hydrated patients, it is relatively ineffective 
in dehydrated persons, such as desert troops. The military experience further 
emphasized the necessity of adequate volume therapy in shock. If a patient 
has lost 40 per cent of the effective blood volume, too much should not be expected 
from therapy which provides but 10 per cent of that lost. Lives can be and are 
being saved every day by adequate replacement therapy. For effective replace- 
ment one must determine the blood volume, and this is now being done daily in 
many of our hospitals. 
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To reduce the disastrous effects of irreversible shock we must rapidly and 
continuously replace a depleted circulatory volume, and we must just as effec- 
tively prevent overwhelming sepsis. In replacement therapy either plasma, 
gelatin, albumin, or whole blood should be used, and these will be found to be 
effective if the hypotension has been of short duration. Once significant met- 
abolic changes have occurred in important viscera as the result of prolonged 
hypotension there is no therapy which today offers any hope of reversing the 
end stages of peripheral vascular collapse. 


Chemotherapy.—In few fields of therapeutics has such progress been made 
as in the control of bacterial infections. For some years some progress had 
been made in our knowledge of infections and their control, but the contributions 
to the chemotherapy of bacterial infections during the past decade have had a 
profound influence on surgical care. The ability of the sulfonamides, penicillin, 
and streptomycin to check the spread of invasive infection is of enormous impor- 
tance to surgeons. While our knowledge of the mechanism by which they act is 
still far from complete, thousands of patients throughout the world are deriving 
benefit from these substances which limit the ability of bacteria to survive in the 
tissues of the body. 

Anderson,'' working in our laboratories in 1934, after studies on the con- 
trol of infections in wounds concluded that the major factor in the failure to 
control infection was the presence of necrotic tissue. He found that once the 
necrotie tissue was removed local surface infection was unimportant in the heal- 
ing of a wound, for the wounds then proceeded to heal according to the Carrel- 
du Nouy' formula. The brilliant work of Churchill’* in formulating the repara- 
tive program in surgery in the Mediterranean Theater of Operations, which was 
of such great value to our injured troops, provided clinical substantiation of 
Anderson’s carefully conducted experiments. 


In the many thousands of battle casualties coming under the direct and 
immediate care of the 20th General Hospital, not a single patient succumbed to 
invasive streptococcic infections. Some died from peritonitis, some from men- 
ingitis, and others from gas gangrene, but the experiences of World War I, 
where thousands died from a spreading hemolytic streptococcic infection, were 
not repeated in World War II. While chemotherapy does not supplant the 
sound surgical practice of débridement, it serves as an important adjunct to 
this method of therapeutics. 

Erysipelas is now so rare that we seldom find a patient with this disease to 
show students. Mastoiditis and thoracic empyema are fast becoming as rare. 
The bacterial population of the intestinal tract can be materially reduced prior 
to bowel resection by the use of certain sulfonamides and to an even greater 
extent by streptomycin. 

The unfavorable course of experimental and even human peritonitis can be 
favorably influenced by sulfonamide, penicillin, and streptomycin therapy in 
spite of the fact that many of the pathogenic organisms found in peritonitis are 
not readily susceptible to these substances. It may well be that with the sub- 
stantial reduction in organisms resulting from specific therapy the defense 
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mechanisms within the abdomen, including the ability to mobilize large numbers 
of phagocytes, are sufficiently effective to overcome the residual infection. In 
the management of peritonitis the maintenance of the fluid and electrolyte 
balance, the relief of distention, and the use of chemotherapy all play an im- 
portant part. 

The dramatic control of these and many other serious infections by ehemo- 
therapy may well discourage investigators from attempting to solve fundamental 
problems related to infection. All serious acute infections and many chronic 
ones are associated with profound disturbances in normal physiologie function. 
We must know more about these. 

Paul Cannon’s'* work on antibody production and phagocyte formation in 
protein deficiency is an example of such disturbance. The fact that many serious 
infections can now be prevented and others controlled must not deter investiga- 
tion in this important field. 

Thrombosis and Embolism.—Venous thrombosis and pulmonary embolism 
have long offered a tantalizing challenge to the medical profession. Kirby’ in a 
recent article stated the following facts: 


Important recent concepts which are rapidly gaining acceptance are the fol- 
lowing: 

1. Venous thromboses of clinical importance, including those which cause 
pulmonary embolism, usually originate in the veins of the lower extremities, 
principally in veins below the knee. 

2. Venous thrombosis and pulmonary embolism occur as commonly in the 
‘*medical’’ diseases as they do following surgical operations. 

3. Venous thrombosis in the lower extremities of middle-aged and elderly 
persons confined to bed is a frequent occurrence, being found in about 50 per cent 
of such persons dying from all causes. 

4. Acute thrombophlebitis and phlebothrombosis, or bland thrombus forma- 
tion, are distinctly different pathological and clinical entities. In acute thrombo- 
phlebitis, which is readily recognized clinically by a marked inflammatory reaction 
and vasospasm, thrombi are usually firmly adherent to the walls of the involve: 
veins. In phlebothrombosis, which often has minimal clinical symptoms and signs, 
or may not be recognized clinically, the thrombus is so loosely attached to the vein 
wall that it may be easily dislodged, with resulting pulmonary embolism. 


At the Hospital of‘the University of Pennsylvania the incidence of fatal 
embolism has been about 1 in every 1,200 operations. Pulmonary embolism is 
responsible for about 5 per cent of all postoperative deaths. 

In general, three measures are being used to reduce the incidence of fatal 
embolism. Early rising or ambulation has been advanced as a_ prophylactic 
measure against thrombosis and embolism. Van Jascke,'® Zava,’? Leithauser,'® 
and others have made remarkable claims for early ambulation as a means of 
reducing the incidence of phlebothrombosis and of fatal embolism. In our e¢linie 
the data are not nearly so striking. During the past eighteen months early rising 
has been practiced nearly routinely, and the incidence of phlebothrombosis has 
not been greatly affected. 

John Homans’ was the first to advocate ligation as a means of preventing 
fatal embolism. The usual site of ligation is the superficial femoral vein or the 
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profunda femoris. Numerous authors have advocated ligation of the inferior 
vena cava in the presence of thromboembolism. Allen?°® instituted the practice 
of prophylactic bilateral ligation before major abdominal operations, and he is 
convinced that this is a safe and lifesaving procedure. 

It would be difficult to determine the number of prophylactic ligations that 
are now being done in surgical clinics in this country each month. It is even 
more difficult to justify the widespread use of the procedure on the basis of 
available statistical data. We have used it, in several hundred patients as a 
prophylactic measure and following the development of phlebothrombosis of 
thromboembolism, and we are sure that some lives have been saved. It is, how- 
ever, not entirely a harmless operation, for some of our patients have a residual 
edema which is troublesome, and others have developed skin changes which are 
at times most annoying if not alarming. 

Heparin and dicumarol have been advocated for use as prophylaxis on the 
theory that it is increased coagulability of the blood that is responsible for venous 
thrombosis. Allen®® has been a strong advocate of dicumarol therapy while 
Murray and Best” and Crafoord and Jorpes*? have just as strongly supported 
heparin therapy. 

It is an unfortunate circumstance that the advocates of one method of 
therapy are so positive that their method is the correct one. I am still uncon- 
vineed that in any one method we have the answer to this problem. If we were 
universally to reduce sedation before and after operation, if we were to bind the 
lower extremities from the time of admission of a patient until the time of 
discharge, perhaps we could reduce the incidence of phlebothrombosis and thus 
the incidence of thromboembolism. 

Until significant data are available to prove the value of one method over 
another we are reducing sedation, binding the legs, and practicing early rising. 
When thrombosis appears, we have found it advisable to use heparin and 
dicumarol in certain cases and to ligate the veins in others. With such a pro- 
gram the incidence of fatal embolism has been materially below the previous 
fifteen-year average, but it must be stated that a longer experience will be neces- 
sary before data which are statistically significant are available. 

Nutrition.—In few fields of pre- and postoperative care have such advances 
been made as in the field of nutrition. For years clinicians have believed that 
the nutritive state bore some vague relationship to resistance, but the complexity 
of this relationship is not yet solved. Vareo** recently provided the best dis- 
cussion I have seen of this important subject. 

In the field of the vitamins alone great gaps in our knowledge are being 
filled. The administration of glucose by the intravenous routes demands an 
increased intake of thiamine, riboflavin, and niacin, and the administration 
of protein hydrolysates requires additional riboflavin because this substance is 
concerned with the utilization of certain amino acids. 

Vitamin K has revolutionized the care of the jaundiced patient, and 
hemorrhage is no longer the major cause of death following operation. We 
have within a few short years nearly forgotten the anxiety which previously 
attended operations on the jaundiced patient. 
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Prolonged malnutrition leads to a reduction in the protein stores of the 
body and in the production of hypoproteinemia, the latter being a ready, 
although not always reliable, index of the extent to which the reserve stores of 
body protein have become depleted. The pattern is not always the same, as 
has been shown by the studies made by Keys and his associates** here at 
Minnesota. 

When a protein deficiency exists with a severe anemia, the protein stores 
will be more rapidly replenished if the anemia is overcome by vigorous trans- 
fusions of blood, as suggested by George Whipple.”® If this is not done in- 
gested protein and minerals will be utilized first to overcome the anemia. The 
use of blood transfusions, in addition to adequate diet, when anemia and 
protein deficiency coexist, as they so frequently do, is thus placed on a sound 
clinical basis. 

Injury, as well as disease, is frequently attended by prolonged periods 
of excessive nitrogen loss, and anesthesia and the very nature of the operation 
may impose a further drain upon an already depleted nutritional system. To 
what hazards are such patients exposed? 

Cannon and his associates*® have found that protein deficiency in the 
experimental animal is associated with a lowered activity of the antibody- 
producing mechanism and that the restoration of the depleted protein reserves 
results in the restoration of the normal capacity for antibody production. 
The data which they have collected strongly suggest that in the presence of 
a severe protein deficiency the ‘‘ability to acquire resistance quickly or to 
mobilize a specific immune mechanism effectively may also be impaired.’’ 
In severe inanition the cellular tissues which supply phagocytes in large num- 
ber undergo atrophy, and under such ‘‘circumstances the leukocytie tissues 
tend to revert to myeloblastic levels.’’ Such tissues are not advantageously 
prepared to cope with acute infection by the liberation of adult phagocytes 
regardless of the amount of specific antibody which may be present. Protein 
depletion and malnutrition in this sense provide the circumstance where two 
of the most important biologie factors assisting in the control of infection 
are impaired. 

As early as 1921 Whipple and Davis** showed that hypoproteinema condi- 
tioned the onset of shock following tissue injury. Ravdin, McNamee, Kamholz, 
and Rhoads** demonstrated that hypoproteinemia greatly increased the sus- 
ceptibility to shock which resulted from hemorrhage. 

Every surgeon of experience has observed how readily patients who are 
in a poor nutritional state develop peripheral circulatory collapse following 
anesthesia and operation. The reduced blood volume of these patients does not 
permit further great fluid loss before shock becomes evident. 

The relationship of nutrition to wound healing is beyond question. In 
1926 Wolbach and Howe”® demonstrated that the specific important agent in 
the development of the intercellular cement substance was vitamin C. Later 
Lanman and Ingalls*® showed that the tensile strength of healing wounds in 
guinea pigs was lowered in the presence of a C deficiency, and these findings 
were soon confirmed by Taffel and Harvey.** 
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In 1938 Thompson, Ravdin, and Frank*? reported that in dogs suffering 
from a severe protein deficiency the healing of abdominal wounds was greatly 
delayed and wound infection and dehiscence were greatly increased. These 
‘observations made on experimental animals have since been confirmed by numer- 
ous investigators in man. 

Donald Munro** first demonstrated the relationship of a protein deficiency 
to the failure of decubitus uleers to heal, and his observations have been 
confirmed by Mulholland and his associates.** Every medical officer serving 
in general hospitals in this country during World War II became convinced 
that adequate nutrition was the most important factor in obtaining healing in 
such lesions. 

Malnutrition, especially a severe protein deficiency, retards the laying down 
of callus in healing fractures. It plays a role in the healing of peptic ulcers. 
The exaggerated edema which occurs in the hypoproteinemie patient following 
operations on the gastrointestinal tract may so seriously retard normal fune- 
tion as to suggest a technical defect of the anastomosis. Malnutrition will 
accentuate many of the symptoms of hyperthyroidism, and the hyperthyroid 
patient who fails to gain weight in the preoperative period presents a more 
serious surgical hazard than does the patient who comes to operation with 
replenished body storehouses. 

The value of a diet adequate in protein and carbohydrate, in vitamins and 
in total calories, in the preparation of patients with serious liver injury or 
fatty infiltration is now recognized by all surgeons. 

The prolonged use of liquid and soft diets is an anachronism, and yet 
the traditional caution of our profession permits them to be used long after 
the period when a diet adequate in composition and in total calories would 
facilitate recovery and provide the building stones for more rapid and secure 
wound healing. Madden and his associates** have recently published important 
data from man in this regard. They found that of the two routes for supply- 
ing exogenous protein, the oral route was preferable. The intravenous route 
was valuable when oral intake was impossible or inadvisable. A pure amino 
acid mixture and a protein hydrolysate were not utilized as well parenterally 
as orally and neither was so well utilized orally as the natural food proteins. 

These data are in agreement with those of Koop and associates,*® who found 
that a positive nitrogen balance could be obtained in postoperative patients 
by the oral intake of 0.3 Gm. of nitrogen and 30 ealories per kilogram of body 
weight per day, but that when intravenous therapy was utilized in sueh pa- 
tients, the nitrogen intake had to be nearly doubled and the total calories 
increased by more than 30 per cent before a positive nitrogen balanee was 
obtained. Intravenous therapy unless necessary is, therefore, extravagant and 
wasteful. 

It is an unfortunate circumstance that the various nutrients have been 
considered all to frequently as independent entities. One group of workers 
is vitamin conscious, another protein conscious, and so on. It has been our 
experience, and I am sure it is the experience of others, that most patients 
suffering from a pronounced deficiency of nutrition have a complex deficiency. 
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We have passed through the carbohydrate era, the vitamin era, and 
are now in the protein era. Perhaps intensive interest in a special field has 
been helpful from the standpoint of clinical investigation, but the continua- 
tion of such limited interest retards rational therapy. 

The best way to restore good nutrition is to feed the patient by mouth 
a diet adequate in carbohydrate, protein, and fat—a diet which contains the 
necessary vitamins and minerals. Only when the oral or orojejunal route is 
not available or when supplementation is necessary should parenteral therapy 
be employed. 


Early Ambulation—In 1899 Emil Ries of Chicago*’? advocated ‘‘some 
radical changes in aftertreatment of celiotomy cases,’’ but the surgical pro- 
fession as a group has continued to favor prolonged rest in bed as essential to 
recovery. During the past five or six years early ambulation has been receiving 
more widespread use. We had the opportunity to see it practiced in an ex- 
treme- form in the Chinese Section of the 20th General Hospital. It was 
difficult to keep these patients in bed under any circumstances. They re- 
quired less morphine than American patients, less catharties, less frequent 
catheterization after operation, and infinitely less nursing care, and yet the 
mortality in both sections of the hospital was nearly identical. The con- 
valescence of the Chinese patients was so rapid that we were amazed. 

It is a bit startling to many visitors to see our patients who have had 
major operations walking around within so few hours after operation. Only 
the very obese, those with severe cardiae conditions, and those with serious 
infection are permitted the traditional form of bed care. The physiologic and 
psychologic advantages of this program are numerous. 

Early ambulation facilitates the earlier restoration of a positive nitrogen 
balance. It prevents the rapid deterioration of musculoskeletal tone. It 
improves the circulation. Nursing care is reduced because fewer enemas are 
necessary. Finally, the psychologic effects of early rising are inealeulable. 
Once out of bed the patient becomes convinced that the surgeon ‘‘knows he 
is progressing normally toward recovery.”’ 

Prolonged bed rest encourages a vicious cycle; inactivity results in pro- 
longation of the time necessary for the return of normal function, an extension 
of the period of intravenous therapy, and prolonged periods of a negative 
nitrogen balance. These we are sure of, but there is no need to diseuss this 
subject further when so many of the fundamental studies on convalescence 
and rehabilitation were made by Keys and his associates at this school. The 
greatest fear of early rising has been that it may interfere with wound healing 
and thus increase the incidence of wound disruption. It has not done this in 
the Arabs, according to Paul Harrison, and our experience with the Chinese is 
in accord with his. Evidence is already available, in fact, that early rising 
may facilitate the healing of clean wounds. 


CONCLUSIONS 


The passing years have brought a change in the concept of surgical care. 
Surgery is emerging,from the narrow circle of the barber surgeons and from 
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the belief that the great individual surgical technicians of the nineteenth and 
early twentieth century had given us the Golden Age of Surgery. The passing 
years have shown that teams of surgeons working as a group, each interested 
in science as a whole, but each becoming proficient in a special field, can do 
more to advance the borders of knowledge than can the individualist how- 
ever skillful he may be. 

Such a change in concept has resulted in an ever-increasing extension of 
surgical therapy to a wide variety of previously nearly hopeless disorders. 
It has led to a more radical approach to certain lesions and a more physiologic 
approach to others. It has led to a constantly decreasing morbidity and mor- 
tality of nearly all operations, and it has led to extensions in our knowledge of 
normal function and of the abnormalities which disease imposes upon normal 
function. 

The surgeon of today is better equipped by training to evaluate the newer 
aids to therapy and to apply them. He appreciates the advantages of the 
newer anesthetics and their adjuncts and the value of trained medical per- 
sonnel in administering them. 

I repeat that the operation will probably always remain the most dramatic 
part of surgical therapeutics, but a successful operation now means a well 
patient who is restored to a useful place in society. The status of surgical 
therapy has changed and will continue to change to the end that patients 
previously denied operation will receive it and that the morbidity and mortal- 
ity of operations will continue to decrease further and the end results con- 
tinue to improve. 

The science of surgery is in its infancy; even the art of surgery which 
Baron Boger 147 years ago said had reached the greatest heights to which it 
could ever attain is still to be expanded. If surgery is to remain a dynamic 
force in the medical sciences, it must constantly change as new knowledge 
becomes available. Surgeons, as well as all those who live and work in the 
field of experimental pathology, must be eager and willing to accept such 
changes. It was because of his facility to adjust so easily to the changing con- 
cepts of care that Judd was one of the distinguished surgeons of our time. 
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THE PATHOGENESIS OF DIASTOLIC HYPERTENSION 


Peter HeINBECKER, M.D.,* St. Louts, Mo. 


(From the Department of Surgery, Washington University School of Medicine, and 
Barnes Hospital) 


INTRODUCTION 


N THIS paper physiologic knowledge pertinent to an understanding of kidney 
homeostasis is presented. In addition, a concept of the pathogenesis of 
diastolic hypertension is offered which has evolved from such knowledge and 
from studies of Cushing’s syndrome. Previously evidence has been advanced 
to show that this syndrome may result from atrophie changes in the hypo- 
thalamic nuclei or their compression by increased intraventricular pressure with 
a resultant depression of the neural hypophysis, without the presence of tumors 
of the hypophysis, of the adrenal, of the thymus, or of the ovary (Heinbecker’). 
Diastolic hypertension with cireulatory characteristics indistinguishable from 
those observed in persons with essential hypertension invariably exists in persons 
with the syndrome. 

It is postulated now that functional influences in the central nervous 
system, particularly in the frontal lobes of the cerebral cortex, in those constitu- 
tionally susceptible may be of sufficient degree to depress the hypothalamic nuclei 
which control the neural hypophysis, to initiate changes in the glandular hypoph- 
ysis, and thereby in other endocrine glands to cause the diastolic hypertension 
ealled ‘‘essential’’ with characteristics similar to those observed in persons with 
Cushing’s syndrome, but without the development of all the other stigmas of the 
syndrome. 

The anatomic basis for such influences on the hypothalamus is well estab- 
lished. On depression of the functional activity of its nuclei there results a 
diminution in the secretion of the neural hypophysis. One consequence of this 
is to cause a stimulation of the eosinophile cells of the glandular hypophysis, 
which have been shown to exercise a trophie effect on the heart, the renal tubules, 
and the adrenal gland. Another effect is to sensitize the blood vessels to the 
constricting action of epinephrine, of desoxycorticosterone, and of renin. Over- 
action of the desoxycorticosterone fraction of the adrenal cortical hormone effects 
a constriction of the efferent glomerular arterioles of the kidney and thereby 
leads to the release of renin. The combined action of all three substances here 
as in Cushing’s syndrome is believed responsible principally for generalized 
arteriolar narrowing and the development of diastolic hypertension. 

The sympathetic nervous system and epinephrine are considered to act in a 
manner which is qualitatively somewhat similar to the aforementioned, but their 
action is regarded as periodic and temporary to meet emergency bodily require- 
ments (Heinbecker’). 


Read at the thirty-third annual session of the American College of Surgeons, Sept. 11, 
1947, New York, N. Y. 
*Recipient of a grant-in-aid of research from the Commonwealth Fund, 
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THE SECRETION OF THE NEURAL HYPOPHYSIS AND ITS CONTROL 


The secretion of the neural hypophysis is entirely under neurogenic con- 
trol since denervation of the secretory cell-containing tissue results in complete 
cessation of secretion (Heinbecker, White, and Rolf’). Fibers to the neural 
hypophysis arise in two hypothalamic nuclei, the supraoptic and the para- 
ventricular. All cells of the supraoptic nucleus send their fibers to the neural 
hypophysis, 70 to 80 per cent to the infundibular process, the remainder to the 
infundibulum. The inferior rostral portion of the paraventricular nucleus, 
representing 30 to 40 per cent of its cell content, sends fibers to the median 
eminence, few if any being distributed to the posterior lobe (Rasmussen, Hein- 
becker and White®). The cells in the superior caudal portion of the nucleus 


— EXCITATION 
-—-INHIBITION 


Fig. 1.—Schematic diagram of the innervation of the neural hypophysis. The manner in 
which the supraoptic (SO) and the paraventricular (PV) nuclei are interrelated and their ac- 
tivity subject to modification by influences from the cortex (C) and by afferent excitatory fibers 
to the paraventricular nucleus are indicated. 


apparently send their fibers rostrally, not caudally, because following a puncture 
wound caudal to the stalk, between it and the mammillary bodies, the cells of the 
paraventricular nuclei do not show retrograde degeneration. When a lesion is 
made through the paraventricular nucleus the cells rostral to it degenerate. A 
lesion caudal to the paraventricular nuclei does not result in diabetes insipidus. 
This evidence supports the interpretation that fibers reaching the superior caudal 
portions of the paraventricular nucleus from below are afferent to the nucleus 
and exert an excitatory influence. Greving® has shown that the paraventricular 
nucleus is connected with the supraoptie nucleus by a chain of small cell groups 
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and by a fiber tract, presumably affording a mechanism for influences on the 
supraoptic nucleus by the paraventricular nucleus. The manner in which the 
supraoptic and paraventricular nuclei are interrelated and under influence from 
other parts of the nervous system is schematically shown in Fig. 1. 


EFFECT OF SECRETION OF NEUROHYPOPHYSIS ON THE GLANDULAR HYPOPHYSIS 


In dogs it has been shown repeatedly (Heinbecker’) that total denervation 
of the neural hypophysis results within three to five months in a complete loss 
of basophile cells, leaving only eosinophile and chromophobe cells (Fig. 2). It 
has been shown also that a lesion in the hypothalamus caudal to the stalk, so 


af 


Fig. 2.—A, Photomicrograph (X135) of the anterior lobe of the hypophysis of puncture 
dog, type 1, showing eosinophiles and chromophobes with no basophiles remaining. B, Photo- 
micrograph (X135) of the anterior lobe of the hypophysis of a normal female control dog. 
C, Photomicrograph (135) of anterior lobe of hypophysis of dog six months after adrenalec- 
tomy. Dog maintained on four implanted pellets of desoxycorticosterone of 125 mg. each. Note 
the large basophile cells, many chromophobe cells, and a marked decrease in the number of 
eosinophile cells. 


placed as to interrupt fibers caudal to the paired paraventricular nucleus, de- 
creases the number and lessens the density of the granules in the nuclei of the 
remaining basophile cells. The eosinophile and chromophobe cells remain 
eytologically normal. The exogenous administration of 40 units of Pituitrin and 
5 units of Pitressin tannate in oil daily for thirty days has resulted in an increase 
in basophile cells of the glandular hypophysis (Heinbecker*). 


TARGET ORGANS OF HYPOPHYSIAL EOSINOPHILE HORMONE 


Examination of the endocrine glands of female dogs whose neural hypoph- 
ysis has been denervated reveals that the adrenal gland and the corpus luteum 
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do not atrophy. In male dogs the adrenal gland, the prostate, and the inter- 
stitial cells of the testis do not atrophy. In both the thyroid gland fails to de- 
velop colloid normally and the germ cells do not mature, due presumably to the 
absence of the basophile cells. It has been shown by us that in such dogs the 
kidney and the adrenal remaining after unilateral nephrectomy or adrenalectomy 
will hypertrophy to a normal or near normal degree (Heinbecker’). 


EXPERIMENTAL PRODUCTION OF EOSINOPHILE CELL PREPONDERANCE 
WITH OVERACTION 


Eosinophile cell preponderance has been produced experimentally in the 
dog in a‘number of ways (Fig. 3). It has been produced by total or partial 
denervation of the neurohypophysis. It has been produced also by the produc- 
tion of partial asphyxia of one adrenal gland according to the method described 


’ 4 REMOVAL OF ONE KIDNEY OR 
| HYPOTHALAMIC PUNCTURE TO REMOVAL OF ONE KIDNEY OR 


DENERVATE THE NEURAL 
- PRODUCTION OF PERISCLEROSIS 
HYPOPHYSIS (--- A) 
y OF OTHER KIDNEY, OR RENAL 
2 HYPOTHALAMIC PUNCTURE TO 0 ARTERY CLAMPING 


LOCK AFFERENTS FROM THE : 
THALAMUS AND SUBTHALAMUS(--A). 5. MULBERRY OVARY, PRODUCTION BY 
3REMOVAL OF ONE ADRENAL OR , U 


ARTERIAL CLAMPING OF ONE 6. PREGNANCY 
ADRENAL 


Fig. 3.—Chart to indicate the manner in which eosinophile cell preponderance with overaction 
has been produced experimentally in the dog. 


by Victor.° In our experience definite diastolic hypertension is difficult to 
produce with any degree of regularity by this method. In two of three dogs 
the rise in mean pressure recorded through direct arterial puncture was 15 mm. 
Hg and in a third 30 mm. Hg. In the latter dog, serially cut 5 micron sections 
of the glandular hypophysis three months after the operation showed a definite 
eosinophile cell preponderance. In other experiments eosinophile cell preponder- 
ance was produced by wrapping a kidney in silk, the remaining kidney being 


| 
\ 
= 5 > 
> 3 
d 
4 
4 
6 
. 
: 


622 SURGERY 


removed. The change in the cytology of the hypophysis was evident five to eight 
weeks after the renal wrapping. In four female dogs it was found after the 
administration of thiouracil 4 mg. daily for six months. In such animals there 
occurred mulberry ovaries. The corpora lutea were highly vascularized and 
showed large actively secreting cells. The hypophyses of such female dogs re- 
vealed an increase in basophile cells such as are found after thyroidectomy, but 
also many more large, highly granular eosinophile cells than were found in the 
hypophyses of the male dogs after similar drug administration. The hypophysis 
of dogs examined during gestation shows a marked preponderance of eosino- 
phile cells. 


EFFECT OF EOSINOPHILE CELL PREPONDERANCE ASSOCIATED WITH BASOPHILE 
DEPRESSION ON BODILY FUNCTIONS OF DOGS WITH THE NEURAL 
HYPOPHYSIS DENERVATED 


The effect of eosinophile overaction with depression of basophile cell in the 
glandular hypophysis is reflected in changes in body function (Table I). Ina 
dog so modified, there occurs a marked increase in body weight. The cardiac 
output and the renal blood flow are maintained at normal levels. The diodrast 
thulium and the inulin diodrast ratio are increased. There occurs a moderate 
elevation in the mean arterial pressure, a fourfold decrease in insulin sensitivity, 
an inerease in the plasma cholesterol, and a decrease in the percentage of lympho- 
eytes in the blood to as low as 12 per cent. These changes are regarded as 
evidence of an increase in function of the eosinophile cell-adrenal cortical 
hormone complex. They are similar to changes resulting in persons with 


TABLE I. RESULTS ON PUNCTURE DOG, TYPE 1 


MEAN AVERAGE D CLEAR- 
BLOOD URINE ANCE I CLEAR- DTM 
PRESSURE OUTPUT (C.C. PER | ANCE |(MG.I PER 
(MM. PER|WEIGHT| PER DAY HORMONE MIN. PER | (C.C. PER| MIN. PER 
DATE HG. ) (KG.) | (C.C.) ADMINISTRATION M2) MIN.) M2) 
12/30/40 14 None 250 82 13.4 
Preop. 
10/13/41 25.7 5500 None 251 85 13.3 
237 days P.O. 
5/14/42 34 6500 8 days anterior 458 128 - 27.22 
lobe extract 
5/21/42 34.5 15 days anterior 332 116 26.5 
lobe extract 
9/29/42 37 7000 days adrenal cor- 460 140 21.3 
tical extract, 8 
c.c. per day 
1/ 8/43 36.2 5600 None 462 129 18.6 
686 days P.O. 
3/26/43 136 38 5500 None 306 100 28.96 
3/ 6/44 35.9 4900 None 338 86 25.67 
3/31/44 37 4000 8 days adrenal cor- 411 105 27.86 
tical extract, 8 
c.c. per day 
11/23/45 43.5 4800 None 261 110 23.44 
4 yr. 9 mo. P.O. 
12/ 7/45 140 43.5 4800 9 days doca, 4 mg. 268 110 25.3 
per day 
12/20/45 160 43.5 5900 9 days doca, 12 240 163 26.1 


mg. per day 
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Cushing’s syndrome, whether due to an adrenal cortical tumor or to hypo- 
thalamic nuclear depression through atrophy or increased intracranial pressure 
(Heinbecker"™ ). 

In contrast a marked decrease of eosinophile cells in the hypophysis is asso- 
ciated with weight loss and a low blood pressure (Fig. 2). 


SENSITIZATION TO EPINEPHRINE, TO RENIN, AND TO DESOXYCORTICOSTERONE 


It has been found that a loss of the secretion of the neural hypophysis pro- 
duces other effects which are significant in the problem of the pathogenesis of 
diastolic hypertension. These are a sensitization to epinephrine, to renin, and 
to desoxycorticosterone. 

Sensitization to Epinephrine—The evidence in support of the sensitiza- 
tion to epinephrine has been previously reported (Heinbecker’?). The sensitiza- 
tion is considered to be due primarily to a decrease in the secretion of the neural 
hypophysis. 

Sensitization to Renin.—Three groups of dogs are reported upon. In one 
group thirty were totally hypophysectomized, in another six were simply hypophy- 
sectomized (median eminence not removed), and in the third, five were pune- 
tured (type 1, Fig. 4). Attempts were made to wrap one kidney in the dogs of 
each group. It was found that such a procedure invariably resulted in death 
from shock within twenty-four to seventy-two hours of the dogs of the totally hy- 
pophysectomized and the puncture groups when marked diabetes insipidus 
was present. In the dogs which died there was no evidence of marked nitrogen 
retention, the highest recorded being 66 mg.per cent. The dogs recovered com- 
pletely from the anesthetic and for twelve to twenty-four hours were apparently 
normal, eating and drinking. It was after this that they developed the symp- 
toms of shock. There was no evidence of hypoglycemia or of adrenal cortical 
deficiency as evidenced by changes in the serum sodium and the serum potas- 
sium. The blood pressure fluctuated widely from slightly hypotensive values at 
the beginning to final low values such as are seen in shock. The state of shock 
was brought about chiefly by marked loss of plasma and of red blood cells into 
the walls of the gastrointestinal tract. There was always much free blood within 
the lumen of the bowel. The regions of most marked swelling and hemorrhage 
were the stomach, the duodenum, the jejunum, the lower ileum, and the first 
portions of the large intestine. The skeletal muscles often were dry and blood- 
less. Petechial hemorrhages were present in the brain, in the pancreas, in the 
liver, and’ in the lungs. The kidneys were grossly and microscopically intact, 
except for some enlargement of the wrapped kidney. These findings are identical 
with those which follow the clamping of both renal arteries so markedly as to 
result in rapid death of the animal (Goldblatt'*). Dogs simply hypophysec- 
tomized stood the procedure of wrapping a kidney with some degree of de- 
pression, but after recovery the remaining kidney could be removed safely. 
Such dogs then went on to develop hypertension and in six to nine months 
uremia and death. The fact that simply hypophysectomized dogs permit the 
kidney wrapping indicates that it was not the loss of the glandular hypophysis 
which led to the sensitization to renin in the totally hypophysectomized dogs 
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Removal of one kidney could be successfully carried out in all three types of 
dog, indicating that the substance leading to the shock was released from the 
wrapped kidney. 

From these experiments it is concluded that marked loss of the secretion 
of the neural hypophysis sensitizes a dog to a substance released from a wrapped 
kidney. Loss of the anterior lobe per se does not sensitize the dog to this sub- 
stance. Kohlstadt, Helmer, and Page‘ and other investigators have demon- 
strated that, following the wrapping of a kidney, the substance released can be 
identified as renin. There seems no a priori reason to doubt that it also was the 
substance released in our dogs. The amount released from the wrapping of a 

I. 


optic MAMMILLARY 
CHIASMA 


Fig. 4.—1, Diagram to indicate the site of the lesion (A) whereby the neural division of 
the hypophysis is severed from the supraoptic and the paraventricular nuclei. A dog so prepared 
is referred to as a puncture dog, type 1. 2, Diagram to indicate the site of the lesion (A) for 
severing fibers afferent to the paired paraventricular nucleus. Such a dog is referred to as a 
puncture dog, type 2. 
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single kidney within twenty-four to seventy-two hours with the remaining 
kidney normal is assumed to be similar to that released when one kidney is 
wrapped in a normal dog, in which it is not sufficient to precipitate any untoward 
symptoms. The fact that death follows the procedure in dogs when the secre- 
tion of the neural hypophysis is lacking is interpreted as indicating that it is the 
absence of this secretion which sensitizes to renin. 

Sensitization to Desoxycorticosterone.—It has been observed repeatedly in 
man and shown in the dog (White, Heinbecker, and Rolf'®) that adrenal 
cortical deficiency results in an inereased responsiveness of the blood vessels 
to the vasoconstricting action of desoxycorticosterone. Investigation in the dog 
with the neural hypophysis denervated but with the glandular hypophysis left 
intact reveals an increased sensitivity to the constricting action of desoxycortico- 
sterone on the efferent glomerular arterioles as indicated by an increased filtra- 
tion fraction greater than is customarily exhibited by normal dogs (Table II). 
TABLE II, Errect 0F NEURAL HYPOPHYSIAL DENERVATION (PUNCTURE TYPE 1) ON SENSI- 


TIVITY TO DESOXYCORTICOSTERONE AS INDICATED BY ALTERATION 
IN THE FILTRATION FRACTION* 


D OR PAH CLEAR-| INULIN PLASMA 
ANCE CLEARANCE 
(C.C. PER MIN. (C.C. PER MIN. FILTRATION 
REMARKS PER M2) PER M2) FRACTION 


Dog K35 
Normal 279 87 31 
4 pellets (125 mg. each) desoxy- 262 83.3 32 
corticosterone implanted 14 
days previously 
6 mg. Doca per day for 6 days 270 90.9 34 
No extract for two days 
6 mg. Doca, 150 units Preloban per 345 120.7 35 
day for 5 days 
Dog X27 
127 days after puncture 237 73.3 31 
10 mg. Doca per day for 7 days 283 117.5 42 
Dog K18 
Normal 250 82 32 
4 yr. 9 mo. after puncture opera- 261 110 42 
tion; no extract 
Doca, 4 mg. per day for 9 days 268 110 41 
Doca, 10 mg. per day for 9 days 240 163 68 


*Results of D or PAH and I clearances after the administration of desoxycorticosterone to 
a normal and to two puncture dogs, type 1. 


EFFECT OF GLANDULAR HYPOPHYSIS ON CARDIAC OUTPUT AND RENAL 
TUBULAR FUNCTION 


In other experiments (White, Heinbecker and Rolf'*) it has been shown 
that in the dog hypophysectomy results in a marked decrease in cardiac output 
which is manifested within one week and may reach 50 per cent in four to six 
weeks. At this time the decrease in basal metabolic rate averages 30 per cent. 
The administration of exogenous anterior pituitary extract can be made to re- 
store to normal or above the cardiae output of hypophysectomized dogs. 

From the results of these experiments, it is concluded that the decrease in 
renal blood flow following hypophysectomy is to be attributed to a decrease in 
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cardiac output rather than to any specific influences on the kidney blood ves- 
sels. Such a decrease in cardiac output does not oceur in the dog with the neu- 
ral hypophysis denervated and in which all basophiles in the glandular hy- 
pophysis disappear. This is reflected in the maintained renal blood flow in the 
dogs. From such evidence it is concluded that it is the loss of eosinophiles 
which is responsible essentially for the decrease in cardiac output following 
hypophysectomy. 

After hypophysectomy the decrease in the capacity of the renal tubules 
to transport diodrast at high plasma levels always has been found greater than 
the decrease in renal plasma flow (Heinbecker, White, and Rolf'’). It is held, 
therefore, that the eosinophile cells of the hypophysis exercise a direct trophic 
influence on renal tubular function. 


EFFECT OF EXOGENOUS DESOXYCORTICOSTERONE AND OF RENIN 
ON URINE EXTRACT 


In this laboratory, large doses of desoxycorticosterone (6 to 10 mg. daily) 
have been administered to totally hypophysectomized dogs with a resultant in- 
crease in urine output. Similar experiments in which even larger doses were 
administered to normal dogs with similar results had previously been reported 
by Ragan and associates'* and by Mulinos and co-workers.’® Such experimental 
results support the view that this hormone has certain effects which are an- 
tagonistic to those of the secretion of the neural hypophysis. 

Experiments to show the effect of relatively large doses of intravenously 
administered exogenous renin on the blood pressure and the urine output of rab- 
bits have been reported by Pickering and Prinzmetal.?° These investigations 
have demonstrated adequately that a substance extracted from the kidney which 
has pressor effects and which is considered by them to be renin, also has a di- 
uretic effect in the unanesthetized rabbit. The threshold for the pressor effect 
is considerably lower than the threshold for diuresis. The chloride content of 
the urine during the diuretic phase rises toward that of plasma. These in- 
vestigators attribute the diuretic action of renin to an inhibition of the reab- 
sorption of water, of sodium, and of chloride by the renal tubule cells. 


THE EFFECT OF EPINEPHRINE, OF DESOXYCORTICOSTERONE, AND OF RENIN ON THE 
DYNAMICS OF RENAL BLOOD FLOW 


The effect of exogenous epinephrine on renal blood flow has been studied 
by Smith.2" He has demonstrated that in lesser concentrations it causes a nar- 
rowing of the efferent glomerular arterioles and in stronger concentration a sig- 
nificant decrease in renal blood flow, which is interpreted as indicating also a 
narrowing of the afferent glomerular arterioles: 

The effect of exogenous desoxycorticosterone on renal circulation in the 
normal and in the dog with the neural hypophysis denervated has been investi- 
gated in this laboratory. A first effect is a narrowing of the efferent glomerular 
arterioles ; then in higher concentrations there presumably is also some narrowing 
of the afferent arterioles as evidenced by a slight diminution in the circulation 
through the kidney as a whole. With the narrowing of the afferent arterioles 
there occurs a significant rise in systemic mean arterial pressure. 
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The effect of exogenous renin on blood flow through the kidney has been 
studied: among others by Corcoran, Kohlstadt, and Page,”* and by Goldring, 
Chasis, Ranges, and Smith." Its ultimate effect is similar to that of epinephriné 
and of desoxycorticosterone. 


RENIN IN RELATION TO HYPERTENSION 


That diastolic hypertension may arise from factors primary in the kidney 
has been established by Tigerstedt and Bergman,”* by Goldblatt and associates,”° 
and by Braun-Menendez and co-workers.”* It is not deemed necessary to review 
in detail the renin mechanism for hypertension, as this has been done recently by 
others (Pickering?). The conclusion may be accepted that the kidney under 
conditions of altered hemodynamics releases renin, which working on a globulin 
substrate results in the production of a pressor substance, angiotonin, or hyper- 
tension. The circulation in animals made hypertensive by renin is similar in 
many respects to the circulation in persons with essential hypertension. 

On the basis of evidence submitted in this report and that of other investi- 
gators in this field, it is believed that the factors responsible for the release of 
renin are those which cause a decrease in the amount of effective renal tubular 
tissue. This may result from a narrowing of the glomerular arterioles or of the 
larger arteries to the kidney or of both. The final effect is the lessening of the 
circulation to the renal tubules considered to be the source of renin. Known 
factors capable of modifying the dynamics of the renal circulation in this man- 
ner are the vasomotor nerves, epinephrine, and the desoxycorticosterone fraction 
of the adrenal cortical hormone. In addition to’such nervous and humoral in- 
fluences, there develop in man occlusive changes in the walls of the renal blood 
vessels themselves both in response to the hypertension and because of metabolic 
disturbances initiated by the very endocrine imbalances responsible for the 
functional arteriolar narrowing. 

The decrease in effective renal tubular tissue may be brought about also 
by removal of one kidney. Following this, there results a preponderance and 
stimulation of the eosinophile cells of the glandular hypophysis and an enlarge- 
ment of the adrenal glands. A similar change in the cytology of the glandular 
hypophysis follows the wrapping of one kidney with silk, the other being left 
intact. There occurs early also a definite hypertrophy of the unwrapped kidney 
and even of the wrapped kidney if the silk is loose enough to permit the ex- 
pansion (Heinbecker?*»). Inasmuch as it has been established that the wrap- 
ping of a kidney leads to the release of renin, it is assumed that the stimulation 
of the hypophysial eosinophile cells is due to the direct or indirect action of 
renin. Other things being unchanged, the overaction of the eosinophile-adrenal 
cortical hormone complex undoubtedly would cause some increase in cardiac 
output, and thus of general blood flow. Because the hypertrophy is confined 
essentially to the remaining unwrapped kidney, it follows that this kidney must 
receive a greater than normal fraction of the total cardiae output during its 
period of developing hypertrophy. Because a similar degree of hypertrophy 
does not occur in the absence of the glandular hypophysis and because the 
glandular hypophysis does not exert its influence on the kidney circulation in 
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the absence of adrenal cortical hormone, it is postulated that the combined action 
of an eosinophile cell-desoxycorticosterone-renin hormone complex is to increase 
the blood supply of the remaining kidney to permit its hypertrophy. When the 
normal amount of renal tubular tissue has been restored, the release of renin 
ceases. 


PROGESTERONE AND DIASTOLIC HYPERTENSION 


Structurally, progesterone is related closely to desoxycorticosterone. Its 
hormonal similarity has been established in various ways. Thus, Gaunt and 
Hays”* showed that its administration aids in keeping adrenalectomized ferrets 
alive. McKeown and Spurrell?® proved the life of adrenalectomized rats is 
prolonged in pregnancy. Thorn and Engel®® have shown that sodium retention 
and a slight decrease in urine output follow its administration. 

Progesterone renders the uterine musculature insensitive to Pituitrin 
(Reynolds and Allen*'). This accounts for the failure of the uterus of the 
pregnant rabbit to respond to Pituitrin (Knaus*?). It suggests that the 
eosinophile cell preponderance in the hypophysis of pregnancy may result from 
such insensitivity to Pituitrin because the absence of Pituitrin has been shown 
to result in eosinophile cell preponderance and a loss of basophile cells in the 
dog. The adrenal hypertrophy associated with pregnancy could be attributed 
to such eosinophile cell preponderance because of the trophic relationship of 
these cells to the adrenal cortex. 

In the case of Cushing’s syndrome associated with an ovarian tumor re- 
ported by Norris,** it is assumed that the hormone secreted by the tumor was 
progesterone rather than estrogen because Zondek** has shown that large 
amounts of estrogenic substances depress the eosinophile but not the basophile 
cells. In the case reported by Norris the eosinophile cells were normal, whereas 
the basophile cells showed degranulation as in all other cases of Cushing’s syn- 
drome. The patient in Norris’ case exhibited diastolic hypertension and ar- 
teriosclerosis. 

It would be anticipated, then, that in pregnancy progesterone might exert 
an influence similar to that of desoxycorticosterone on the blood vessels.* Sensi- 
tization to progesterone would be expected to follow from its neutralizing in- 
fluence on the secretion of the neural hypophysis. 


DIASTOLIC HYPERTENSION IN PERSONS EXHIBITING CUSHING’S SYNDROME 


Evidence has been presented (Heinbecker,*® **) that the primary cause of 
Cushing’s syndrome may be (1) an adrenal cortical tumor, (2) a tumor of the 
ovary, or (3) a tumor of the thymus. In a group of cases without any primary 
tumor it has been shown (4) that the initiating cause may be a depression of 
the paraventricular nuclei of the hypothalamus and, to a lesser degree, of other 
hypothalamic nuclei, particularly the supraoptic. This depression was due in 
five cases to an actual atrophy of the nuclear cells but in one instance was shown 
to be functional because recovery occurred on release of an increased intra- 
ventricular pressure on removal of a meningioma at the foramen magnum. In 


*It has been reported by M. L. Goldman and H. A. Schroeder in the Federation Proceed- 
ings of the American Physiological Society, March, 1948, that the intravenous injection of 5 
mg. of progesterone in 2.5 c.c. of propylene glycol in persons with essential hypertension was 
followed by an elevation in blood pressure. 
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the five cases in which atrophy of the nuclei was found, the flattened ependymal 
lining of enlarged ventricles indicated that pressure could have been responsible 
for the atrophic changes. In two early recent cases of Cushing’s syndrome the 
intraventricular pressure was measured and found to be twice the normal. These 
observations suggest the possibility that an alteration in the hemodynamics of 
the intraventricular circulation in the tela choroidea similar to that involving 
the vessels of the face might be responsible for the increased intraventricular 
pressure. 

All primary causes invariably lead to a degranulation or hyalinization of 
‘the basophile cells of the hypophysis as described by Crooke.** Evidence was 
presented to support the interpretation that when the primary cause is a tumor, 
its secretion may directly or indirectly have the capacity to neutralize the ef- 
fectiveness of the secretion of the neural hypophysis. This brings about the 
same depression of the maturation of basophile cells with stimulation of eosino- 
phile cell maturation as does a decrease of the secretion of the neural hypophysis 
when due to a depression of the function of hypothalamic nuclei which control 
its secretion. The signs and symptoms of Cushing’s syndrome are such as to 
indicate that in this disease process the eosinophile cells are polyvalent in their 
trophic influence, as the adrenal cortical function is altered in relation to salt 
and water balance, and to metabolic and to androgenic functions. Diastolic 
hypertension with circulatory characteristics similar to those exhibited by per- 
sons with essential hypertension invariably develops. Arteriosclerosis indis- 
tinguishable in its nature and distribution from that seen in persons with es- 
sential hypertension also’occurs. In cases of Cushing’s syndrome not associated 
with primary tumors, the overaction of the eosinophiles is responsible for the 
initiation of changes leading to hypertension primarily through its stimulation 
of the adrenal cortex. In persons whose blood vessels, because of constitutional 
factors, are sensitized to the constricting action of its desoxycorticosterone frac- 
tion, generalized arteriolar narrowing as well as constriction of the efferent 
glomerular arterioles is effected. Constriction of the latter arterioles would be 
expected to result in the release of renin. On the basis of our experimental 
findings, such persons would be sensitized to renin, to desoxycorticosterone, 
and to epinephrine to the degree to which the secretion of the neural hypophysis 
is decreased or rendered ineffective. The overaction of the metabolic fraction 
of the adrenal cortical hormone, because of its influence on the metabolism of 
neutral fat and cholesterol, presumably leads to the infiltration of the walls of 
the arterioles with these substances and thereby to the development of arterio- 
sclerosis, which makes the hypertension permanent (Heinbecker, White, and 
Rolf**). 

A schematic diagram of the mechanism of development of the endocrine dis- 
turbances which lead to diastolic hypertension in Cushing’s syndrome when the 
primary lesion is a depression of the hypothalamic nuclei is shown in Fig. 5. 


DISCUSSION 


Experimental and clinicopathologie evidence has been presented which 
now will be utilized to outline a homeostatic mechanism of which the kidney is 
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the focus (Fig. 6). The mechanism involves the interaction of the nervous sys- 
tem and the endocrine glands on the kidney. Its function is to maintain the 
adequacy of kidney filtration and kidney tubular function. This is accomplished 
whenever necessary by narrowing the caliber of the extrarenal and the efferent 
glomerular arterioles with a concomitant stimulation of the heart to maintain 
the cardiae output within the normal range. Direct stimulation of renal tubular 
cells also is involved. Pathologie processes in the nervous system, in the endocrine 
glands, and in the kidney may disturb the quantitative relationships of the 
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Fig. 5.—Diagram to indicate nervous system and glandular interrelationships in the pro- 
duction of Cushing’s syndrome due to a primary lesion in the hypothalamus. (——— excita- 
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mechanism to result in diastolic hypertension. Depending upon which of the 
primary components of the mechanism the pathologic process involves, the 
associated signs and symptoms may vary. Whenever much derangement causes 
renal tubular inadequacy the secretion of renin is invoked to compensate by the 
induction of diastolic hypertension. It is assumed that in constitutionally sus- 
ceptible persons the mechanism may be deranged through functional influences 


CEREBRAL CORTEX 
AUTONOMIC. CENTERS 
ADRENAL MEDULLA NEURAL 
HEART HYPOPHYSIS 
BLOOD VESSELS 
AA A 


EOSINOPHILS ++ 
BASOPHILS — 
LANDULAR HYPOPHYSIS 
EOSINOPHILS — 
BASOPHILS ++ 


NEURAL 
HYPOPHYSIS 
+ + 


' 
— | 
VASCULAR | AFFERENT EFFERENT 
ADRENAL ADRENAL | BED DNEY 
CORTEX MEDULLA OMERUL! TUBULES 


a 


Fig. 6.—Schematic diagram to indicate the manner in which kidney function may be 
modified through nervous and endocrine influences. Straight ————— lines indicate excitatory, 
broken — . — — lines inhibitory influences; dotted straight .—.—.—. lines indicate neutralization 
of one influence by another. A decrease in the amount of or a depression of the functional 
influence of the secretion of the neural hypophysis together with other influences from the 
adrenal cortex, from renin and from progesterone, leads to overaction of the eosinophile cells 
of the glandular hypophysis. The existence of a differential susceptibility of the afferent and 
the efferent glomerular arterioles to vasoconstrictor influences affords a mechanism for modify- 
ing filtration by the glomeruli and by alterations in blood pressure to control the blood flow to 
the renal tubules whereby the adequacy of kidney function is maintained. 

The excess release of a vasoconstrictor substance from the adrenal cortex, from the 
adrenal medulla, of renin from the kidney, or of progesterone from the ovary and placenta may 
lead to diastolic hypertension. In persons exhibiting- Cushing’s syndrome, destruction of the 
nuclei of the hypothalamus which are trophic to the neural hypophysis results in glandular 
imbalance which leads to hypertension. It is postulated that a functional depression of these 
nuclei by influences from the central nervous system leads, in those constitutionally susceptible, 
to similar glandular imbalances and to essential hypertension. 
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not associated with cytologically demonstrable changes in the nervous com- 
ponent to cause renal tubular inadequacy. Under such conditions the hyper- 
tension necessary to overcome it is spoken of as essential.* 


Studies of the circulation in essential hypertension have shown that the 
raised arterial pressure is not due to an increased cardiac output or to increased 
blood viscosity, for these have been measured and found normal. It is recog- 
nized that diastolic hypertension is due to narrowing of the small arteries and 
arterioles. Intensive studies of the conditions of blood flow through the various 
tissues of the body such as the skin, the muscles, the brain, and the kidneys in 
essential hypertension have been carried out (Pickering*®®). It has been found, 
for instance, that the arterioles of the skin are narrowed, but that when the 
vasomotor influences are removed reflexly or by chemical block, the increase 
in blood flow is no greater but sometimes a little less in subjects with benign 
and malignant hypertension than it is in subjects of comparable age with nor- 
mal pressures. From such evidence it has been concluded that in essential 
hypertension the hand vessels are narrowed by a nonnervous agent, and this 
narrowing is of an order which, if generally distributed throughout the body, 
would account for the hypertension. Since the skin vessels are rarely and in- 
considerably involved in the arteriosclerosis of hypertension, the narrowing is 
presumably not of structural but of humoral origin. Goldring, Chasis, Ranges, 
and Smith‘? have investigated, through the use of Diodrast and inulin clear- 
ances, the renal circulation in sixty cases of essential hypertension of all grades 
of severity. They found that in essential hypertension the efferent glomerular 
arteries are constricted, and the excretion of Diodrast in high concentrations is 
decreased. They concluded, likewise, that in essential hypertension the vaso- 
constriction in the renal arterioles is not nervous in origin because the renal 
blood flow is not increased, nor is the filtration fraction lowered by operations 
in which the sympathetic nerve supply to the kidneys has been divided. 


The work of Goldblatt and his associates,*t of Braun-Menendez and his 
co-workers,*? of Corcoran and Page,** and of others has afforded experimental 
support for the clinical evidence that the kidney plays a vital role in the 
pathogenesis of diastolic hypertension. 

Another generally accepted concept is that the nervous system is impor- 
tant in the development of essential hypertension ( Weiss,‘ and Binger, Acker- 
man, Cohn, Schroeder, and Steele*®). Emotional stress is known to precede its 
onset frequently and exacerbations commonly are associated with psychic crises. 
Rest, sedation, and the elimination of disturbing factors have been the most ef- 
fective measures in its medical treatment. However, as stated by Binger and 
his associates, in the present state of our knowledge, methods are not available to 
test the question of causation in the dynamic interrelationship of psyche and 
soma. It is also to be admitted that not all who exhibit diastolic hypertension 
give a recognizable evidence of psychic complex and not all who do have some 


*Simultaneously with the presentation of this paper at the meeting of the American Col- 
lege of Surgeons in New York in September, 1947, it was learned that a sensitization of the 
blood vessels of patients exhibiting essential hypertension to the vasoconstricting action of 
desoxycorticosterone has been demonstmted by George A. Perera and David W. Blood (Ann. 
Int. Med. 27: 401, 1947). This is consigered crucial support of the concept of the mechanism of 
the pathogenesis of essential hypertergion herein presented. 
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psychic disturbance develop hypertension. Psychic influences have been shown 
to cause efferent glomerular arteriolar narrowing, and even to decrease the 
total renal blood flow of man (Smith**). Such effects have been observed by 
us repeatedly in the dog. An invariable and striking effect of the disturbing 
conditions has been to decrease Diodrast excretion. This depression of tubular 
function is regarded as a stimulus for the further release of renin now consid- 
ered to be produced by the renal tubules (Friedman and Kaplan‘’). 

It has been observed repeatedly that when a group of individuals is sub- 
jected to disquieting environmental influences such as are encountered in war, 
diastolic hypertension will develop in some but not in others, just as emotionally 
instable rats will develop diastolic hypertension when -subjected to prolonged 
nervous strain such as is caused by noisy blasts, whereas rats of similar breed 
but emotionally stable will not develop hypertension (Farris, Yeakel, and 
Medoff**). An analogous experiment in effect has been carried out for man 
on the African Negro when transported to America and on the Chinese rural 
dweller when transferred to an urban environment. In both groups a econstitu- 
tional tendency to develop diastolic hypertension has been revealed in some but 
not in others. The tendency is genetically linked, as shown by its hereditary 
transmission. The emphasis on the concept that hyperdynamie responsiveness 
of blood vessels is significant in the pathogenesis of hypertension is supported by 
the evidence of its constant presence in persons exhibiting Cushing’s syndrome. 
The dusky plethorie appearance of the face and neck which distinguishes ‘them 
must be attributed to such property in the blood vessels of the face and neck. 
Similarly, the exhibition of cutis marmorata indicates its existence in the blood 
vessels of the extremities. 

Experimental evidence also attests to the importance of the adrenal cortex 
in the maintenance of blood pressure and in the development of experimental 
renal hypertension (Goldblatt*®?) and in persons with Cushing’s syndrome 
(Heinbecker’*’). 

It appears obvious then that any tenable concept of the pathogenesis of 
essential hypertension must assign essential roles to the nervous system, to the 
kidneys, and to the glands of internal secretion, particularly the adrenal cortex. 
Here as in all other regulatory phenomena in which the endocrine glands and 
the nervous system: are involved, two factors play a role—one neurogenic and 
rapid in its action like the constrictor nerves, the other slower, humoral in 
nature, but functionally similar in its effects. 

The concept of the pathogenesis of essential hypertension offered is that 
nervous influences, primarily from the frontal lobes, effect a functional depres- 
sion of the supraoptie and paraventricular nuclei of the hypothalamus. Such 
depression may become organic as well if the intraventricular pressure becomes 
sufficiently elevated to exert actual pressure on the nuclei as it may in the malig- 
nant phase. The depression results in a decrease of the secretion of the neural 
hypophysis because of which the eosinophile cells of the glandular hypophysis 
become preponderant and are stimulated to overaction. The basophile cells are 
depressed. In persons with essential hypertension the stimulation of the eosino- 
philes and depression of the basophiles are presumably functional, as no obvious 
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organic changes have been recorded (Rasmussen*™”), This change in the 
glandular hypophysis is the result of humoral action, not of nervous influences. 
Overaction of the eosinophile cells increases their output of adrenotropic hor- 
mone. One effect of the overaction of the adrenal cortex is to constrict the ef- 
ferent glomerular arterioles of the kidney which in turn results in a release of 
renin. The combined influences of the hypophysial, of the adrenal cortical, and 
renal hormones also result in a constriction of the extrarenal blood vessels and 
in a maintained cardiac output, thereby causing diastolic hypertension. The 
processes involved are of a low order of intensity in most instances, as indicated 
by the fact that about fifteen to thirty years are required for essential hyperten- 
sion to become well established. Doubtless a lesser concentration of the humors 
can be effective because the depression of the neural hypophysis sensitizes the 
blood vessels to the constrictive action of the desoxycorticosterone fraction of 
the adrenal cortical hormone, to epinephrine, and to renin. In addition, persons 
developing essential hypertension are considered constitutionally susceptible to 
the depression of both their hypothalamic nuclei by nervous influences and their 
blood vessels to the constrictive action of the hormones concerned in the develop- 
ment of hypertension. This is postulated because not all persons with diabetes in- 
sipidus develop essential hypertension. It might be expected that persons with 
diabetes insipidus would develop diastolic hypertension because of the marked 
depression of the secretion of the neural hypophysis which exists invariably. 
An analysis from the records of thirteen consecutive recent patients with dia- 
betes insipidus admitted to Barnes Hospital reveals that in five of the thirteen 
a diastolic pressure of over 100 mm. of mercury was recorded. This is a much 
higher incidence of elevated diastolic pressure than occurs in persons generally. 
It is postulated that others with diabetes insipidus who do not develop hyper- 
tension do not have sufficient constitutional susceptibility of the blood vessels 
to vasoconstrictor hormones. In some persons with diabetes insipidus, injury 
to the glandular hypophysis is present also. Any such deficiency would diminish 
its adrenotropic influence and in this way militate against the development of 
essential hypertension. 

The overaction of the eosinophile-adrenal cortical hormone complex is ‘re- 
sponsible for the excessive infiltration of neutral fats and of cholesterol into the 
walls of the blood vessels. This is considered of primary significance in the 
development of arteriosclerosis. It is the development of such sclerosis which 
makes the hypertension permanent. 

Hypertension is regarded as the reaction of the body to any inadequacy of 
renal tubular function. It is part of the mechanism for compensating, with in- 
ereased blood flow, the inadequacy of the renal tubules. Renin is regarded 
as the substance released by the kidney tubules, which not only constricts vessels 
outside the kidney directly, but also stimulates the eosinophiles of the glandular 
hypophysis, thereby increasing the cardiac output and renal tubular function. 
Slight excess of desoxycorticosterone, of renin, and of epinephrine causes con- 
striction of the efferent glomerular arterioles, but the failure of the blood vessels 
to the renal tubules themselves to be damaged by an excess of renin in experi- 
mental renal hypertension permits the interpretation that they are not similarly 
affected. 
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In pregnaney the preponderance of eosinophile cells is regarded as the 
result of the inactivation of the secretion of the neural hypophysis by proges- 
terone. The eosinophile cell overaction here as elsewhere stimulates the adrenal 
glands and in those emotionally and constitutionally susceptible would be ex- 
pected to result in sufficient constriction of the efferent glomerular arterioles 
to release renin. As in essential hypertension, the combined action of these 
three hormones on vessels sensitized by, depression of the neural hypophysis is 
regarded as primarily responsible for the initiation of the diastolic hypertension. 

In support of the concept is the frequent association of obesity (Terry**), of 
hypercholesterolemia (Westphal®*), of decreased sugar tolerance (Joslin®‘), of 
accelerated ageing and of the menopause (Alvarez and Zimmermann®’) with 
the existence of essential hypertension. In the experimental animal, eosino- 
phile adrenal overaction has been shown to be associated with obesity, with 
hypercholesterolemia, with a decreased insulin sensitivity, and with a failure 
of the ovarian follicles or of the spermatogonia to maturate (Heinbecker®*). In 
Cushing’s syndrome in which the mechanism for the development of hyperten- 
sion seems similar to that postulated for essential hypertension, obesity, hyper- 
cholesterolemia, decreased insulin sensitivity, marked acceleration of the ageing 
processes, and depression of gonadal function are constant features (Hein- 
becker®’?). In persons with essential hypertension these signs often are not pro- 
nounced ; they even may be absent. Such variations are attributed to differences 
in organ susceptibility to the common influences which impinge on them. 


SUMMARY 


Experimental evidence pertinent to the problem of pathogenesis of diastolic 
hypertension is reviewed. 

Denervation of the neural hypophysis in the dog results in a loss of baso- 
phile cells and a preponderance with overaction of eosinophile cells in the 
glandular hypophysis. 

With marked depression of the secretion of the neural hypophysis in the 
dog a normal cardiac output is maintained, the insulin-Diodrast clearance ratio 
increases, and a moderate elevation in mean arterial pressure develops. 

Eosinophile cell preponderance and overaction in the dog also develop when 
the nervous pathways from the thalamus and subthalamus to the paraventricu- 
lar and supraoptie nuclei are interrupted, when asphyxia in one adrenal gland 
is produced by ligation of a portion of its arterial supply, when a diminution 
in the amount of effective renal tubular tissue is produced by removal of one 
kidney with the wrapping of the remaining kidney in silk, when mulberry-like 
ovaries are produced by the prolonged administration of thiouracil, and when 
pregnancy occurs. Since several of these associated conditions result in develop- 
ment of diastolic hypertension, their common factor of eosinophile overaction is 
considered to be significant as a causative factor in the development of hyper- 
tension. 

The eosinophile cells of the glandular hypophysis are trophie to the adrenal 
gland, to the renal tubules, and to the interstitial tissue of the gonads. 

Loss or depression of the secretion of the neural hypophysis results in a 
sensitization of the blood vessels to epinephrine, to desoxycorticosterone, and 
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to renin. Under the conditions where depression of the neural hypophysis causes 
and induces increased output of the latter two of these hormones, the blood ves- 
sels are also sensitized to overaction and hypertension results. 

In persons exhibiting Cushing’s syndrome primarily because of an atrophy 
of the paraventricular and supraoptic nuclei or because of depression by a raised 
intraventricular pressure, a decrease in the secretion of the neural hypophysis 
results in a hyalinization of the basophile cells and a preponderance with over- 
action of the eosinophile cells. Among the effects invariably produced are di- 
astolic hypertension and arteriosclerosis. These effects are considered to result 
from a narrowing of the extrarenal blood vessels and of the efferent glomerular 
arterioles. Because of the latter action, renin is released. It is the combined 
action of these hormones in persons whose neural hypophysis is depressed and 
whose blood vessels are, therefore, sensitized to the constrictive action of these 
hormones that hypertension is attributed. There appears also to be a constitu- 
tional susceptibility in addition. 

Overaction of the eosinophile cell-adrenal cortical hormone complex results 
in an increased formation and storage of neutral fat and of cholesterol. This is 
considered of primary significance in the development of arteriosclerosis. 


Hypertension is regarded as the reaction of the body to any inadequacy of 
renal tubular function. It is part of the mechanism for compensating with 
increased blood flow the deficiency of the renal tubular mass. Renin is regarded 
as the substance released by the kidney tubules which not only constricts vessels 
outside the kidney directly, but also stimulates the eosinophile cells of the glandu- 
lar hypophysis and thereby increases the cardiac output and renal tubular fune- 
tion. In combination with the desoxycorticosterone fraction of the adrenal cor- 
tical hormone it leads to extrarenal vascular constriction, but without con- 
stricting the blood vessels to the renal tubules themselves. 


In persons with essential hypertension, the depression of the neural 
hypophysis is regarded as, first, functional because of nervous influences, par- 
ticularly from the frontal lobes; later, particularly in the malignant phase, it 
is regarded as organic as well, because of the increased intraventricular pres- 
sure acting on the cells of the supraoptic and the paraventricular nuclei. 


Constitutional susceptibility, both of the nervous system to the depression 
of the hypothalamic nuclei and of the blood vessels to the constricting action 
of the hormones responsible for the extrarenal vasoconstriction, is postulated 
for persons with essential hypertension. 


In persons with essential hypertension, the depression of the basophile cells 
and the stimulation of the eosinophiles presumably are functional, as obvious 
structural alterations have not been demonstrated. 


In pregnancy, the eosinophile cell preponderance is regarded as the result 
of the inactivation of the secretion of the neural hypophysis by progesterone. 
The eosinophile overaction here, as elsewhere, stimulates the adrenal glands and 
in those individuals who are emotionally and constitutionally susceptible it 
would be expected to result in sufficient constriction of the efferent glomerular 
arterioles to release renin. As in essential hypertension, the combined action 
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of these three hormones together with that of progesterone on vessels sensitized 
by depression of the neural hypophysis is regarded as primarily responsible 
for the initiation of diastolic hypertension. 

Evidence to support the concept of the pathogenesis of essential hyper- 
tension herein presented is sought in the accepted importance of emotional in- 
fluences in its development. The frequent association of obesity, of premature 
ageing, of decreased insulin sensitivity, and of increased intracranial pressure, 
particularly in later stages of essential hypertension, is considered to support 
the probability of the hypothesis presented. The fact that the characteristics 
of the circulation in essential hypertension are similar to those which exist in 
the hypertension associated with Cushing’s syndrome where such a mechanism 
has been established is regarded as supporting its probability. 

In essential hypertension the sympathetic nervous system and epinephrine 
are regarded as mechanisms for rapid homeostatic adjustments of the renal 
circulation, but they are not considered of primary importance in the pathogene- 
sis of such hypertension. 

The concept affords a mechanism for explaining the prevailing earlier and 
wider incidence of hypertension and arteriosclerosis in response to the stress 
and strain of modern existence. 
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INDICATIONS FOR SYMPATHECTOMY IN THE TREATMENT 
. OF HYPERTENSION 


THomaAs M.D., New OruEANs, La. 


. ‘(From the Departments of Medicine, Tulane University School of Medicine and the 
Ochsner Clinic) 
“A NY internist who has the privilege of studying a large number of patients 

With hypertension before and after sympathectomy must be impressed by 
certain facts—that the operation has not yet been placed on a rational basis; 
that it seldom, if ever, produces manometric cure; that it is often followed by 
spectacular amelioration of symptoms; that the results are apt to be temporary; 
and finally that this treatment is violent. Until these points are properly ap- 
preciated and the limitations of sympathectomy thus recognized, the indications 
for surgical intervention will remain confused in the minds of many. 

Since the cause of essential hypertension is unknown, all therapy is em- 
pirical. The one known basic fact is that elevation of blood pressure is due to 
increased peripheral resistance, but there is as yet no agreement as to whether 
the arteriolar constriction is of humoral or nervous origin. If the surgeon 
believes the former explanation to be true, he must show that sympathectomy 
modifies the endocrine system in an appropriate manner; if he accepts the 
latter view, he justifies the operation more easily in his own mind. 

There are, of course, many factors in the normal organism which play 
upon smooth muscle in such a way as to increase its tonus. Fig. 1 is a naive 
representation of the fact that clinical hypertension does not oceur until the 
sum of these vasoconstrictor influences exceeds a certain but unknown threshold. 
The illustrated sizes of the various fragments, however, are in no way to be 
interpretated as a quantitative expression of their relative importance, for our 
present knowledge is much too meager to permit any such assumption; it is 
obvious also that each patient will present his own individual pattern. If it is 
recalled that hypertension is not a disease but a symptom, it is worth while to 
speculate concerning the manner in which sympathectomy can be expected to 
modify or abolish each of these vasoconstrictor forces. 

Surgical measures are certainly incapable of modifying the genetic in- 
fluences which make one person’s blood vessels more responsive than another’s 
to a given set of stimuli. Primary vascular disease is represented because there 
is as yet no definite assurance that at least some cases of clinical hypertension 
may not be initiated by obliterative arterial disease in strategie locations; what- 
ever the sequence may be, sympathectomy is surely an unsatisfactory remedy 
for arteriosclerosis. One surgeon** justifies sympathectomy on the grounds that 
it improves renal blood flow despite the facts that the renal circulation is auton- 
omously regulated in normal man,”* that renal ischemia is inconstantly present 
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in hypertension,”* and that sympathectomy does not increase the renal clearances 
of certain test materials.* ** 

The relationship between renal disease and sympathectomy cannot be lightly 
dismissed, however, since there is now reason to believe that chronic overproduc- 
tion of the renal enzyme (renin) may lead to a persistent nonrenal (neurogenic 
?) type of hypertension.** These experimental findings are in harmony with 
the clinical experience that nephrectomy is usually not successful in relieving 
long-standing hypertension associated with unilateral renal disease? and that 
sympathectomy is often surprisingly helpful in cases of chronic bilateral renal 
disease.” *»** 2° The inference has been made that even in ‘‘renal’’ hyperten- 
sion, the nervous system is sufficiently disturbed to justify sympathectomy. 
This operation is said by some to be helpful because it decreases peripheral re- 
sistance by paralyzing a large portion of the vascular bed. However, the evi- 
dence offered in support of this contention needs critical examination. 


HYPERTENSION 


PREGNANCY 
ENDOCRINE 


NERVOUS 


RENAL 


ARTERIOSCLEROSIS 


CONSTITUTIONAL 


Fig. 1.—Hypertension is the summation of many vasoconstrictor forces. 


The existence of neurogenic clinical hypertension has often been postu- 
lated® 1 1* 22 but the data can be interpreted in other ways. It may be that 
as some persons grow older and their cerebral neurons atrophy, the blood pres- 
sure may rise because of lack of cerebral inhibition,’ but such individuals are 
commonly thought to be unsuitable for operation because of age and arterio- 
sclerosis. There appears to be no good evidence, however, that presenile essential 
hypertension is ever due to overactivity of the sympathetic nervous system and 
there is much persuasive evidence that it is not.?* *® %° 

Any enlargement of the vascular bed which follows sympathectomy is 
probably temporary because of the capacity of the peripheral vasomotor appara- 
tus to regain its former tone and size. In our experience with about 100 hyper- 
tensive patients who have been subjected to bilateral splanchnicectomy and 
excision of both sympathetic chains from the fourth or fifth thoracic through 
the second lumbar ganglia we?’ have yet to see anything resembling a ‘‘cure’’ 
and have invariably found that the blood pressure slowly rises postoperatively 
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to or somewhat below the preoperative level. This recrudescence of hyperten- 
sion is not due to an increase in blood volume‘ and we believe it is due to the 
autonomous action of peripheral arterioles. Postural hypotension is the only 
phenomenon which we can clearly attribute to vascular denervation and, as 
shown in Fig. 2, this disappeared within one year in the vast majority of our 
cases. We, therefore, look upon postural hypotension as an undesirable surgical 
complication rather than an asset and believe that such reduction in blood pres- 
sure as may persist after sympathectomy is due to vascular relaxation from 
causes other than denervation of the splanchnic bed and legs. Denervation of 
the splanchnic bed may, it is true, abolish certain visceral reflexes in a helpful 
manner and extensive sympathectomy may to a certain extent protect periph- 
eral vessels from fluctuation in vasomotor tone, but these effects are of them- 
selves too minor to justify radical surgical procedures. It is difficult to accept 
radical sympathectomy as a form of treatment for what appears to be a humoral 
disease. 


Duration of Postural Hypotension 
in. 54 Cases of Thoraco-Lumbar Sympathectomy 
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Fig. 2.—Postural hypotension is a temporary postsympathectomy response. 


Since the weight of present evidence is in favor of a humoral origin of 
hypertension, the possibility should be considered that sympathectomy is able 
to modify the chemical composition of the blood in some favorable manner. 
Heinbecker’s'*** highly original observations led him to conclude that hypofune- 
tion of the neurohypophysis sensitizes blood vessels to a variety of pressor sub- 
stances such as renin, epinephrine, and progesterone. If confirmed by others, 
this view is of great theoretical and practical importance because it offers an 
explanation of the pathogenesis of hypertension and suggests that sympathec- 
tomy induces vascular relaxation by diminishing the activity of the adrenal 
medulla. From the surgical standpoint this theory is perhaps compromised by 
evidence that epinephrine output is not abolished by adrenal denervation,*® 
but even diminished secretion should be helpful since epinephrine is a substance 
with definite analeptic and vasoconstrictor properties. It may also regulate the 
activity of the adrenal cortex,’’ a gland currently suspected of playing an im- 
portant role in the etiology of hypertension. 
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Further speculation at this time would be unprofitable but our experience 
with the surgical treatment of hypertension is such as to incline us toward the 
view that sympathectomy relieves symptoms and occasionally lowers blood pres- 
sure through some humoral mechanism rather than by denervation of peripheral 
arterioles. If this be true, then the operation should be regarded as palliative 
rather than curative and extensive sympathectomy would be unphysiologic. In 
common with other observers we have noted a high incidence of symptomatic 
relief after sympathectomy and we agree that there is no correlation between 
the degree of subjective improvement and the postoperative blood pressure levels. 
This has led some to conclude that the clinical improvement is due entirely to 
suggestion. This point of view may be correct but it implies, first, that nearly 


Amytal Sedation vs Sympathectomy 
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Fig. 3.—Lack of correlation between the — amytal sedation test and the postoperative 
results. 


every patient with symptomatic hypertension is psychoneurotic and, second, 
that this is a special kind of psychoneurosis in that it responds instantly and 
with more or less permanence to one treatment. Most psychoneuroses, of course, 
yield only, if at all, to firm and continued pressure. It is difficult to persuade 
anyone in close contact with a large number of sympathectomized hypertensive 
patients that the surgeon has performed only a psychotherapeutic act. In our 
experience it has been rare to find a patient who is not glad he has had .the 
operation and we have seen no comparable results accomplished by standard 
psychiatric methods. We are convinced that sympathectomy performs some 
useful physiologic function in some patients. At the moment it appears pos- 
sible that adrenal denervation is the essential feature but the additional effect 
of cardiac denervation is worthy of study. 
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Patients should, therefore, not be selected for operation solely on the basis 
of tests which measure only blood pressure fluctuations. Certainly such pro- 
cedures as the cold pressor test, the amytal sedation test, splanchnic block, and 
the induction of high spinal anesthesia have proved notoriously unreliable as 
gauges of postsympathectomy results. Fig. 3 illustrates our experience with the 
sodium amytal test; little correlation is seen between the lowest mean blood 
pressure reading obtained by heavy sedation and the mean pressure six to twelve 
months after thoracolumbar sympathectomy. Usually the amytal test gave 
falsely optimistic results, although the few cases above the line ran in the 
opposite direction. We have had no experience with high caudal anesthesia 
as recommended by Russek, Southworth, and Zohman”’ but doubt, on theoretical 
grounds, that it will prove to be more accurate. Disappointments will be fewer 
if the operation is reserved for those with disabling symptoms and early malig- 
nant hypertension, but the manometric results will, of course, be better if the 
patient also has a labile blood pressure. It also seems reasonable to try a low 
sodium regimen first,* but we have had little success with it thus far. 


CONCLUSIONS 


At the time of this communication, therefore, we make the following sug- 
gestions regarding the selection of patients for sympathectomy : 

(1) That less reliance be placed upon prediction tests which measure 

the response of: blood pressure to sedation or to anesthetization of the 

nervous system, 

(2) that the operation be reserved for those with severe symptoms but 

no gross impairment of cerebral, cardiac, or renal function, 

(3) that the operation not be done on young individuals with mild 

asymptomatic hypertension because of the possibility of nerve regen- 

eration, 

(4) that sympathectomy may profitably be done on patients over 50 

years of age, provided. other requirements are met, and 

(5) that patients be told that sympathectomy offers palliation and not 

eure. 
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GUNSHOT WOUNDS INVOLVING THE ABDOMINAL AORTA 


A Report or Two CAsEs 


C. E. Houzer, Jr., M.D., Cincinnati, OHIO 


(From the Department of Surgery, College of Medicine, University of Cincinnati and the 
Cincinnati General Hospital) 


ENETRATING wounds involving the aorta which permit the victim to 

survive for a sufficient time for surgical care are exceedingly few, and 
instances of successful treatment of such wounds have been reported rarely. 
Dshanelidze,! Blalock,? and Elkin* have each reported successful suture of a 
stab wound of the ascending portion of the thoracic aorta. The latter two 
authors reported wounds which had been caused by ice picks and were only tiny 
perforations. Wildegans* in 1926 reported a case in which a 1 em. stab wound 
of the abdominal aorta was successfully repaired. Dubinskiy® in 1944 sutured 
a 0.3 em. shrapnel wound of the abdominal aorta followed by recovery of the 
patient. In a comprehensive review of the literature no instance of the survival 
of a patient after the repair of a direct bullet injury of the abdominal aorta has 
been found. 

It has been my unique experience to encounter and treat successfully in a 
period of eight months two patients with gunshot wounds of the abdominal 
aorta. In the first instance a vitallium tube was utilized to maintain the con- 
tinuity of the vessel, while in the second direct suture was possible. The first 
case is believed to be the only one in which a vitallium tube has been placed in 
the human aorta with a successful result. 


CASE REPORTS 


CASE 1 (No. 209392).—C. J., a 26-year-old Negro woman, was brought to the hospital 
at 7:40 P.M. on Dec. 28, 1945, forty minutes after having been shot in the abdomen with 
a 32 caliber revolver. She was in severe shock, pulseless, with a blood pressure too low to 
record, but was conscious and complaining of abdominal pain. She was moderately obese 
but normal except for the findings related to the injury. Respiratory rate was 30 and cardiac 
rate 100 per minute. Over the left rectus muscle, midway between the umbilicus and the 
xiphoid process, was a bullet wound .5 cm. in diameter. There was no wound of exit. 
The abdominal wall was splinted and diffusely tender. Peristaltic sounds were absent and a 
fluid wave was demonstrable. Rectal examination was unremarkable. A neurologic examina- 
tion was not performed but it was noted that the patient was able to move all extremities. 

A Levine tube was passed into the stomach and a small amount of fresh blood was 
aspirated. Urinalysis was negative for blood. After the intravenous administration of 
1000 ¢.c. of plasma the blood pressure rose to 100/70 and the condition was greatly improved. 
Roentgenologic survey of the body showed a bullet adjacent to the neck of the left femur 
(Fig. 1). 

Under endotracheal cyclopropane and ether anesthesia a long left rectus incision was 
made, with a transverse extension to the right. Approximately 500 ¢.c. of fresh blood were 
evacuated from the peritoneal cavity, but no persistent bleeding was observed. Exploration 
of the abdominal viscera revealed that the bullet had passed through the anterior wall of 
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the stomach near the pylorus, through the posteroinferior wall of the first portion of the 
duodenum, and through the head of the pancreas into the retroperitoneal area. There was 
a large retroperitoneal hematoma around the head of the pancreas and at the base of the 
transverse mesocolon. The gastric and duodenal perforations were closed with silk mattress 
sutures. 

In order to explore the retroperitoneal hematoma the operator divided the lateral peri- 
toneal attachments of the second and third portions of the duodenum and the hepatic flexure 
of the colon and retracted these structures toward the midline. As the hematoma was being 
cleared away, there was a tremendous spurt of blood from the depths of the operative area, 
Digital pressure was applied immediately to check the hemorrhage. Palpation revealed that 
the blood was coming from a wound in the aorta. With the hemorrhage controlled by 


Fig. 1.—Roentgenogram three months after injury showing bullet in relation to neck of left 
femur and tube in aorta overlying the third lumbar vertebra. 


digital pressure on the wound, the aorta was mobilized and strips of cotton tape were passed 
around it and twisted down. The field was then cleared of blood revealing a perforation 
through the aorta 5 mm. in diameter extending in an anteroposterior direction (Fig. 2). 
By palpation it was established that the wound lay 6 em. above the aortic bifurcation, 
presumably below the origin of the inferior mesenteric artery. The edges of the wounds 
were ragged and there was considerable loss of substance in the damaged segment. An 
unsuccessful attempt was made to close the perforations with silk sutures. Ligation of 
the vessel was deemed inadvisable because of the possibility of secondary hemorrhage or 
gangrene of the lower extremities. It was therefore decided to attempt re-establishment 
of the continuity of the aorta by means of a vitallium tube. Although the largest tube 
available was only 5 mm. in diameter, it was felt that a lumen of this size would permit 
adequate blood flow to the lower extremities until collateral flow could be established. The 
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anterior bullet wound was enlarged slightly and the tube slipped into the lumen of the 
aorta. A silk ligature had been attached to the tab in the middle of the tube in order 
to control it. A heavy braided silk ligature was then tied around the aorta and the tube 
on either side of the damaged area. Because of the possibility that these ties might cut 
through, a strip of 4 inch cotton tape was tied down flatly on each side of the pair of silk 
ligatures (Fig. 3). When the tourniquets were released, no leakage occurred, and palpation 
revealed fairly strong pulsations in the common iliac arteries. No further injuries were 
found upon completion of abdominal exploration. Cigarette drains were placed in the 
retroperitoneal tissues in both lumbar areas and brought out through a stab wound in each 
flank. The abdominal incision was closed using through-and-through steel wire stay sutures. 
The skin was closed with fine cotton sutures. 
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Fig. 2.—Diagram showing the course of the bullet and the location of the wound. 
F.g. 3.—Drawing showing method of fixation of the tube within the lumen of the aorta. 


During the procedure the patient’s blood pressure never fell below 90/50, 1000 c.c. 
of plasma and 2500 ¢.c. of whole blood having been given. 

The postoperative course was uncomplicated except for a transfusion reaction on the 
sixth day. Continuous gastric suction was maintained for two and one-half days, following 
which the Levine tube was removed and progressive feedings started. Sulfadiazine was given 
for eight days and penicillin for twenty-five days. The incision healed per primam. 

In an attempt to prevent thrombosis at the site of repair and in the lower extremities, 
administration of dicoumarin was begun on the third day. A total of 650 mg. was given 
in the next twelve days, maintaining the prothrombin time between 30 and 38 seconds, the 
normal control being 15 seconds. 
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On the first day after operation it was noticed that the right calf was tender and 
enlarged. There was a complete foot drop on the right and 50 per cent reduction in the 
power of plantar flexion of the ankle. There was anesthesia over the entire foot in the 
distribution of the fifth lumbar and first sacral nerve roots. Both feet were warm and 
both femoral pulses were palpable though diminished in volume. The weakness and anesthesia 
were interpreted as evidence of direct injury to the nerve roots. During the forty-one days 
of her stay in the hospital there was gradual improvement of muscle power and diminution 
of the area of anesthesia. The femoral pulses did not change and on several occasions faint 
pulsations in both dorsalis pedis arteries were felt. Oscillometric readings on the lower 
extremities indicated that the pulsations were diminished about 75 per cent. 


Following discharge from the hospital she gradually regained strength and returned to 
her household duties. Examination seventeen months after operation revealed no change 
in-blood pressure or in the size of the heart. She could walk briskly a hundred yards without 
difficulty. The femoral pulses were still palpable and had not changed in volume. A roent- 
genogram of the abdomen revealed the vitallium tube in its original position. At no time 
has it been possible to obtain blood pressure recordings on the lower extremities. 

As a result of partial paralysis and atrophy of the anterior tibial muscles on the right, 
an equinus deformity developed along with flexion contractures of the toes. Nine months 
after the original operation a tenotomy of the tendon of Achilles and an arthrodesis of 
the interphalangeal joint of the right great toe were performed to correct the deformity. 


Comment.—An injury to the abdominal aorta should be suspected when a 
large retroperitoneal hematoma is encountered during the exploration of a 
wounded abdomen. It is our firm conviction that such a hematoma should be 
explored regardless of whether or not it is increasing. Before the surgeon 
enters upon the exploration of such a hematoma, however, he should be pre- 


pared to manage a damaged aorta or vena cava by having available the proper 
instruments and adequate amounts of whole blood for immediate and rapid 
transfusion. Reluctance to disturb a retroperitoneal hematoma may result in 
the subsequent death of the patient from secondary hemorrhage. 

Although it may seem perfectly obvious it should be emphasized that the 
most effective and safest method for controlling the immediate gush of blood 
from a large vessel is digital pressure. I have seen at least two patients become 
exsanguinated while the surgeon made frenzied attempts to grasp with a clamp 
a torn vessel completely obscured by a pool of blood. With the damaged vessel 
compressed beneath the fingers, the operator may thoroughly and carefully 
clean the field, accurately determine the site and nature of the injury, and 
formulate a plan for repair. 

The method of management must of course vary according to the nature of 
the wound. In the previously reported successful cases and in my second case 
simple suture was the method of choice. This is certainly the ideal mode of 
management of such a wound because it restores continuity of the vessel with a 
minimum of trauma and decreases the danger. of intravascular thrombosis. In 
the case described, however, because of loss of substance and extensive damage to 
the wall of the vessel, simple suture of the perforations was not possible. Three 
methods of management were considerd. Ligation was rejected because of 
the danger of gangrene of the lower extremities or hemorrhage due to cutting 
through of the ligatures. Elkin® in 1940 collected twenty-four cases of ligation 
of the abdominal aorta and added one of his own. In only ten of these cases 
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was ligation complete and only seven of the patients survived the operation. 
No ease of successful ligation of the aorta for traumatic injury has been found 
in the literature. 

The second possible method, and the ideal one in this case, resection of the 
damaged segment with end-to-end anastomosis, would perhaps have been feasible 
in the hands of a surgeon experienced in the technique and under ideal condi- 
tions. However, because of the precarious condition of the patient and because 
of the operator’s lack of experience in the anastomosis of blood vessels this 
procedure was deemed too hazardous and time consuming to be attempted. 

The third method, repair of the vessel by means of a vitallium tube, 
seemed to offer the best hope of success and certainly was the most simple in 
the case reported. Tuffier’ in 1915 described a method of blood vessel] anastomo- 
sis using a paraffin-coated silver tube. Blakemore and Lord® have devised a 
nonsuture method of blood vessel anastomosis employing vitallium tubes lined 
with a segment of vein. This work suggested the mode of management of the 
ease described. It would have been desirable to have used a tube of larger 
caliber than 5 mm. had such been available. At the time of operation it was 
fully expected that the tube would sooner or later be occluded by a thrombus 
inasmuch as no intimal lining was provided. This has not, however, been the 
case as far as can be determined. It is likely that the increase in velocity of 
flow through the tube due to the diminution in the lumen of the vessel accounts 
for the lack of coagulation. 


Although desirable, determinations of the pressure in the femoral arteries 
were not made because of lack of the appropriate apparatus and because of fear 
of damaging the vessels and producing thrombosis. There is, however, convine- 
ing evidence that the pressure in the arterial system distal to the tube is con- 
siderably less than that above the tube. The femoral pulse volume is greatly 
decreased and the dorsalis pedis pulses are only occasionally palpable. Oscillo- 
metric readings show pulsations which are much smaller than normal. 


CASE 2 (No. 45171).—W. B., a 28-year-old white man, was brought to the hospital 
on Aug. 8, 1946, thirty minutes after having been shot with a 22 caliber rifle. The bullet 
passed through the soft tissue medial to the distal end of the left humerus and entered the 
chest through the left tenth rib interspace in the posterior axillary line. He was in moderately 
severe shock as evidenced by a blood pressure of 80/40 and a cold, clammy, ashen skin. 
Physical examination of the chest corroborated by roentgenograms, revealed no signs of 
pneumothorax, hemothorax, or pulmonary trauma. The abdomen was full, doughy, diffusely 
tender, and moderately rigid. The urine was grossly bloody. Roentgenograms showed the 
bullet in the pelvis. 

Blood and plasma transfusion was started through a cannula in the right saphenous 
vein and the patient was prepared for operation. Despite rapid administration of 1500 c.c. 
of plasma and whole blood his condition failed to improve and the blood pressure began 
to fall. Increasing distention of the abdomen indicated rapid intraperitoneal hemorrhage. 
Therefore, under drop ether anesthesia the abdomen was opened by means of a long left 
rectus incision. A large amount of blood was encountered in the peritoneal cavity. After 
evacuation of most of the blood the origin of the hemorrhage was discovered to be in the 
gastrohepatic omentum where the main trunk of the left gastric artery had been severed. 
The distal cut end of the vessel was spurting vigorously. This was clamped and ligated 
with medium silk. 
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Exploration of the abdomen then revealed the bullet lying free in the cul-de-sac of 
Douglas. There was no injury to any portion of the gastrointestinal tract. A large retro- 
peritoneal hematoma was discovered behind the splenic flexure of the colon. In order to 
expose the hematoma the parietal attachments of the splenic flexure were divided and the 
colon was mobilized medially by blunt dissection. The fascia of Gerota, distended with 
blood, was incised and the kidney palpated. Its entire upper one-third was shot away 
and there was active bleeding from the cut surface. Nephrectomy was done, the renal vessels 
and ureter being divided and ligated with double ligatures of braided silk. 


Although this procedure served to control all. bleeding the operator proceeded to explore 
the wound in the gastrohepatic ligament for the other end of the left gastric artery. During 
the search for the proximal end of the vessel there was a spurt of blood from deep in the 
retroperitoneal area. Digital pressure was applied and the area carefully exposed. A 1 
em. longitudinal rent was found in the anterior wall of the abdominal aorta. No other 
bleeding point could be found. It was postulated that the left gastric artery had in this 
case a separate origin from the aorta and that the bullet had passed through the junction 
of the artery with the aorta. The margins of the rent were grasped and approximated by 
means of Babcock intestinal forceps, while the wound was closed with a continuous locked 
suture of 00000 silk and several interrupted sutures of the same material. No leakage 
occurred from the aorta after release of the clamp. 

The left kidney bed was drained by means of four lengths of Penrose tubing brought 
out through a stab wound in the left flank. The abdominal incision was closed with buried 
vertical figure-of-eight mattress sutures of No, 34 steel wire, and the skin was closed with 
fine silk. 

At the end of the procedure the patient’s blood pressure was 120/80 and his condition 
greatly improved. He received 2500 ¢.c. of whole blood and 750 ¢.c. of plasma during the 
operation, which lasted two hours and twenty minutes. 

Postoperatively he was treated with penicillin, Wangensteen suction, and parenteral 
fluids. There was a marked oliguria and hemoglobinuria for two days, during which time 
the blood nonprotein nitrogen rose to 132 mg. per cent and periorbital edema appeared. 
This was attributed to a hemolytic transfusion reaction at the time of operation, and 0.6 
molar sodium lactate was given, bringing the urinary pH from 5 to 7. By the fourth day 
the output was adequate and the azotemia subsided. Subsequent course was uneventful; the 
wound healed per primam, and he was discharged on the eighteenth day. 

When seen nine months after the operation he was well and showed no sign of cir- 
culatory disturbance in the lower extremities. Blood pressure was 130/90. There was 
no mass or bruit over the upper abdomen. 


Comment.—This case presented a much less difficult and complicated prob- 
lem than did the first. The wound was tangential and consisted only of a small 
slit which was easily repaired. The importance of exploration of retroperi- 
toneal hematomas is again illustrated. Failure to discover and repair injuries 
to retroperitoneal structures accounts for a large proportion of the preventable 
mortality in traumatic abdominal injuries. 


DISCUSSION 


Wounds of the aorta are found to be not necessarily fatal. Numerous cases 
have been reported in which persons have survived for varying periods of time 
up to ten years following aortic injuries.*-*° 

The survival of these patients has been attributed to three factors: 

1. That the wound was small and became sealed by blood clot during 

the period of primary hemorrhagic shock, 
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. That the injured portion of the aorta was in such a position that 
the surrounding tissues, together with the escaping blood, served 
as a tamponade. 

3. That an acute arteriovenous fistula was formed allowing the return 

to the systemic circulation of much of the blood lost from the aorta. 

The survival of both of the patients in my eases until the time of operation, 
which in each case was at least two hours after the injury, can be attributed 
to sealing of the wounds by blood clot and tamponade by blood extravasated 
into the retroperitoneal tissues. 

«4 Despite the fact that some patients survive injuries of the aorta, it should 
again be emphasized that failure to explore retroperitoneal hematomas is 
hazardous and may result in fatality from missed injuries to retroperitoneal 
viscera. It is also to be emphasized that anatomic reconstruction of an injured 
vessel is the desirable goal. This was accomplished in one of our cases while 
in the other, because of the circumstances, restoration of continuity with a 
vitallium tube was elected and proved successful. 


SUMMARY 


1. Two cases are reported in which a bullet wound of the abdominal aorta 
has been successfully repaired. 

2. A review of the literature discloses only five previous instances of the suc- 
cessful repair of an aortic perforation. 

3. Direct suture is the method of choice for repair of the aorta. 


4. In one of my cases a nonsuture method utilizing a vitallium tube met 
with success when suture was not feasible. 

5. The importance of exploration of retroperitoneal hematomas is empha- 
sized. 
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WAR WOUNDS OF THE RECTUM AND ANAL SPHINCTER 


WiuiaM S. McCung, M.D., D. C. 
(From the Department of Surgery, George Washington University School of Medicine) 


URING World War II Walter Reed General Hospital was designated as a 
center for the treatment of wounds involving the rectum and anal sphincter. 
Harvey B. Stone, civilian consultant in surgery, had direct supervision over the 
treatment of these patients, made frequent visits to the hospital, examined prac- 
tically all of the cases, and performed many of the operations personally. The 
Army is greatly indebted to Stone for thought and energy which he spent to give 
each man the best possible result in the repair of the injury. Following is an 
account of the classification, methods of treatment, and results obtained in this 
group of patients under his direction. 


MATERIAL 


Forty-one patients with wounds of the rectum and anal sphincter were 
treated. All except one of the wounds were due to enemy inflicted gunshot 
wounds, the majority caused by shell fragments or machine gun fire, All 
patients were between 20 and 36 years of age. In most instances no definitive 
treatment for sphincter incontinence or external rectal fistula had been given 
prior to transfer of the patient to this hospital, though in many instances skin 
grafts, secondary wound closures, and recto-urethral fistula repairs had been 
performed. One patient had had two previous attempted closures of a large 
external rectal fistula. The average lapse of time between receiving the wound 
and the first definitive treatment in this hospital was ten months. This length 
of time is explained by the fact that most cases were complicated by other in- 
juries which received treatment priority. These included eleven rectovesical 
or urethral fistulas and numerous instances of sciatic nerve injury, perforations 
of the colon and small bowel, and compound fractures of pelvic bones. All 
patients had had débridement of the wounds and most of them a temporary 
sigmoid colostomy at the time of injury. Most of them had had local application 
of sulfanilamide crystals and shock treatment in the form of plasma and blood 
transfusions. 

PRELIMINARY TREATMENT AND CLASSIFICATION 


On admission each patient was carefully examined, proctoscopy was carried 
out, the case was. discussed, and the injury classified. He was then placed on a 
regime of sphincter and gluteal muscle exercises and re-examined at weekly 
intervals for a period of about four weeks before any operative treatment was 
carried out. This was done because of the striking results which followed these 
exercises, alone, in many instances. By this routine eleven patients regained 
adequate sphincter control without operation and the colostomies were closed 
with satisfactory outcome. The remaining thirty cases fell into five groups: 
(1) high rectal fistulas not involving the anal sphincter; (2) wounds of the 
anal sphineter in which part of the muscle was replaced by scar, but the re- 
mainder functioned satisfactorily; (3) complete destruction of the sphincter, but 
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with good perianal tissues and good gluteal muscle function (this group included 
injuries of the nerve supply of the sphincter, as those which occurred in sacral 
wounds) ; (4) complete destruction of the sphincter with additional loss of 
perianal tissues; (5) complete loss of sphincter, lower rectum, perianal tissues, 
and gluteal muscles, with extensive scar formation.. (By the term ‘‘sphincter’’ 
is meant the entire muscular mechanism for voluntary control of bowel move- 
ments and it includes both the external and internal muscles. ) 


GENERAL OPERATIVE ROUTINE | 


All patients were given sulfasuxidine, 5 Gm. every eight hours by mouth 
and 2 Gm. daily into the lower loop of the colostomy for five days before opera- 
tion; rectal and colostomy saline enemas were given until clear the night before 
operation. Except for high rectal fistulas all operations were performed in 
lithotomy position because that seemed to give better exposure than the prone 
or jackknife positions. Because of the extensive scarring the difficulty in finding 
torn ends of sphincter muscle and the danger of breaking into old recto-urethral 
fistulas, ete., we became thoroughly impressed with the fact that the general 
surgical principles of good light, adequate exposure, and hemostasis are essential 
for success in this work. 


In determining the end result of treatment several factors were considered. 
Objectively the result was judged largely by the degree of sphincter function 
which was detectable on examination and the patient’s ability to control liquid 
and solid bowel movements. Of equal importance, however, was found to be the 
patient’s subjective satisfaction in his result. Many patients who had relatively 
little sphincter control were able, with the aid of a low residue diet and an 
occasional low enema, to lead normal economic lives and were well satisfied, while 
others, with better control, complained bitterly of occasional accidents. 


High Rectal Fistulas—Four patients with external rectal fistulas, above 
the anal sphineter, were admitted. One extended from the rectum, one inch 
above the sphincter, backward, around the coceyx to end in a granulating area 
on the skin. Another (Fig. 1) extended from a wound of entrance just to the 
right of the sacrum inward to the rectosigmoid junction. These slowly healed 
completely after thorough curettement of granulation tissue and the rongeuring 
away of sequestrated bone from the coecyx and sacrum. In the two remaining 
patients the coecyx and lower sacrum had previously been removed, the fistulas 
extending straight out from the rectum below the amputated stump of sacrum. 
These fistulas were closed by a method demonstrated by R. F. Bowers. With the 
patient in a prone position the external opening of the fistula was excised by a 
midline elliptical incision. Dense sear tissue was then carefully dissected com- 
pletely away from the rectal wall for a distance of at least 114 inches from the 
fistulous opening on all sides. Bone was rongeured away from the sacral stump 
until the fistula was quite free. Its edges were then excised and the fistula was 
closed by a running 00 chromic suture reinforced by interrupted serosal sutures. 
Large well-vascularized flaps of muscle and subeutaneous tissue were dissected 
out as far laterally as possible until they could be united in the midline to close 
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dead space. The skin was closed with silk, leaving a stab wound drain well away 
from the old fistulous tract. The wounds healed by primary intention in both 
eases. In one the fistula has now remained closed for six months since closure 
of the colostomy. In the other the colostomy was closed in August, 1946, but the 
fistula reopened in October and it was necessary to reopen the colostomy. The 
fistula has now entirely closed again spontaneously. 


Fig. 1.—High rectal wound resulting in external fecal fistula. 


CasE 1.—A 36-year-old private first class of the Infantry was admitted to Walter Reed 
General Hospital on May 13, 1945. He had been well until Nov. 22, 1944. On that date near 
Luxemburg he was wounded by enemy machine gun fire which resulted in a wound of the left 
upper arm with fracture of the left humerus and a gunshot wound in the left hip, the bullet 
traversing the upper rectum and having its wound of exit through the lower part of the 
sacrum. He received medical aid six hours after injury and was taken to a battalion aid 
station, from which he was transferred to the evacuation hospital, arriving on Nov. 22, 1944. 
There it was found that the sigmoid colon had likewise been perforated. On Nov. 23, 1944, 
under gas-oxygen anesthesia, closure of the perforation of the rectosigmoid was performed, a 
Penrose drain placed in the pelvis, and colostomy performed. The wounds gradually healed. 
He was then sent through air evacuation to the Zone of Interior. 


2 


SURGERY 


In April, 1945, he began to complain of pain in the left hip and was finally placed 
in traction with an x-ray diagnosis of osteoarthritis of the left hip. Meanwhile a high rectal 
fistula had developed in the gunshot wound of exit. An attempt at closure had been made but 
had not been successful. 

Physical examination on admission to Walter Reed General Hospital revealed a markedly 
emaciated patient lying in bed in a body cast. There was a midline incisional scar and a left- 
sided double-barreled colostomy functioning well. There was a deep wound over the coccygeal 
area; it was draining purulent exudate. The anus and rectum appeared normal on inspection. 
On a, digital examination the anal sphincter was normal but there was found to be a direct 
communication through the coccygeal wound into the rectum. A probe passed through this 
wound, which was approximately 1 cm. in diameter, could be seen with a proctoscope in the 
upper rectum. 

The rectum was irrigated daily with saline solution and a penicillin pack placed in the 
external opening of the fistula, but the fistula failed to heal. On Jan. 28, 1946, therefore, 
under general anesthesia with the patient in a prone position an incision was made excising 
the fistulous tract, carried down through dense scar tissue to the rectum itself. What appeared 
to be the third and fourth segments of the sacrum were removed in order to allow better 
exposure of the fistula. There was dense scar entirely around the opening in the bowel and this 
was excised. Gluteal muscles and the origins of the sacrospinalis muscles were then carefully 
dissected backward retaining their blood supply as much as possible until sufficiently large 
flaps of muscle were formed to cover the defect. The fistula itself was closed by a purse- 
string suture. With heavy catgut sutures the muscle flaps were imbricated over the defect 
and the wounds closed tightly except for one cigarette drain. 

The postoperative convalescence was uneventful. On Feb. 20, 1946, the wound had 
apparently completely healed. The patient was walking with the aid of crutches, the left hip 
being almost entirely ankylosed. In August, 1946, the colostomy was closed by intraperitoneal 
end-to-end anastomosis. The postoperative course was satisfactory and when last seen the 
patient was about to be discharged from the Army. 


Destruction of Part of Anal Sphincter —Eleven of the forty-one cases fell 
into the group with part of the anal sphincter destroyed and were treated 
surgically. Operative treatment consisted of four steps, all performed as a 
single procedure (Fig. 2). (1) In lithotomy position an incision was made at 
or just outside the mucocutaneous border of the anus and usually extended 
entirely around the anus. Sometimes only one-half of the anal circumference 
was necessary. The mucous membrane was dissected proximally for 1144 to 2 
inches to a point well above the scarred area so that after excision of the scar 
the mucous membrane could be pulled down and resutured to the skin covering 
the defect. (2) The scar tissue was excised from the sphincter muscle, skin, and 
mucous membrane. (3) The ends of the anal sphincter were then carefully 
dissected out far enough back to allow them to be crossed over, sutured together 
with several mattress catgut sutures, and anchored to the perianal tissues. (4) 
The mucous membrane was drawn down and sutured back to the skin with eare- 
fully placed interrupted silk sutures. In large defects a small rubber drain 
was sometimes placed through a stab wound outside the sphincter for a period 
of forty-eight hours. Postoperatively, hot sitz baths were begun on the fourth 
or fifth day and the skin sutures removed on the eighth day. 

In general, the final results in this group were good. Six of the eleven 
patients had good sphincter power, could hold liquid or solid bowel movements, 
and were well satisfied. Three had fairly good sphincter power and could control 
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water for a short time, solid bowel movements indefinitely. One of these was 
somewhat dissatisfied with the result. Of the remaining two both had severe in- 
juries. One developed slight sphincter power postoperatively and because of 
the searred distortion of the anal canal was able to control solid bowel move- 
ments to his own satisfaction. The last of the eleven (Case 3, Fig. 3) entered 


| Plastic Repair for Anal 


Sphincter Defect 


Fig. 2.—1, A circular incision has been made around the mucocutaneous border of the 
anus and the mucous membrane of the rectum dissected upward for a distance of about 1% 
inches. Mucous membrane, including scarred area, is drawn downward. 2, Scar is excised from 
exposed anal sphincter. 3, Sphincter muscle has been repaired. Rectal mucous membrane is cut 
across above scarred area. 4, Remaining mucous membrane is sutured to skin to cover re- 
paired sphincter. 


this hospital with a four square inch defect in the posterior wall of the rectum 
and an old rectourethral fistula. The rectal defect was closed as a first step. At 


a later stage an attempt was made to find sufficient muscle to form an adequate 
sphineter with only partial suecess. In this procedure the old reetourethral 
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fistula was inadvertently reopened. At a third stage a Young-Stone plastic 
repair of the urethral fistula was performed and scar tissue excised. This was 
successful. He now has slight sphincter control and has a good anus without 
excessive scarring. The colostomy has not yet been closed. 


Fig. 3.—Wound causing complete destruction of posterior wall of the rectum and almost the 
entire anal sphincter. 


CasE 2.—A 24-year-old corporal of the Engineers, with three years and two months 
service, was admitted to Walter Reed General Hospital on March 2, 1945. He had been well 
until Aug. 17, 1944. On that date, while in action against the enemy, near Chartrez, France, 
he was severely wounded by a shell fragment which produced a penetrating wound of the right 
buttock on its medial surface, involving the rectum, bladder, terminal ileum, and jejunum. 
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On the date of injury a laparotomy was performed at an evacuation hospital with resection 
of twelve inches of mid-ileum and six inches of the lower jejunum with end-to-end anastomosis, 
repair of the bladder wound, and performance of a lower sigmoid colostomy. Wounds of 
entrance and exit were débrided. His condition gradually improved and he was transferred 
through a series of hospitals, arriving at this hospital for definitive care. 

Physical examination on admission revealed a left sigmoid colostomy functioning well. 
There was considerable scarring about the rectum but all wounds were healed. There was a 
scar on the right side of the rectum which distorted the anal canal. The anal sphincter 
function was fairly good but was interfered with by this sear. Water injected into the distal 
loop of the colostomy passed through the rectum and the patient was unable to control it. He 
was able to partially control barium solution injected into the lower loop of the colostomy. 
He was given a regime of sphincter muscle strengthening exercises without appreciable im- 
provement in his condition. 


On April 7, 1945, under transacral-caudal anesthesia, plication of the rectal sphincter 
and plastic to the anus were performed. The postoperative course was uneventful and on Aug. 
3, 1945, examination showed good sphincter power, no drainage from the rectum, and a well- 
healed scar. A small amount of scarring was palpable in the upper third of the anus on the 
right side. Water placed into the lower loop of the colostomy could be held indefinitely. 
On Aug. 13, 1945, under spinal anesthesia, an intraperitoneal closure of the left sigmoid 
colostomy was performed. On Aug. 22, 1945, examination showed continued improvement 
in the function of the sphincter muscle and on Sept. 19, 1945, the patient was discharged from 
the service. 


Case 3.—On Feb. 23, 1945, on Luzon, Philippine Islands, this Infantry soldier was 
wounded by machine gun fire sustaining two wounds, one in the right thigh near the groin 
and the other in the left thigh near the lateral surface. Both of these wounds made their 
exits through the rectum. He was operated upon that day, a colostomy performed, and the 
wounds débrided. He was then evacuated through a chain of hospitals, arriving at Walter 
Reed General Hospital for definitive care. 

Physical examination on admission to this hospital was essentially negative with 
exception of the rectum and perineal area. There was a large open defect lying between the 
tip of the coccyx and the anterior border of the anal sphincter through which the anterior wall 
of the rectum was exposed over an area of about two inches in diameter (Fig. 3). The 
posterior wall of the rectum was entirely absent to that extent. No sphincter action whatever 
was demonstrable. A urethral fistula which had been present previously was healed. The 
colostomy was functioning well. 

The wound was treated by daily wet dressings. Examination on Oct. 20, 1945, showed a 
clean wound with no sinus or fistula and it was felt that some degree of movement of the 
sphincter could be detected. The large defect in the posterior rectal ampulla appeared to be 
unchanged. In November, 1945, under satisfactory spinal anesthesia, the edges of the large 
defect were excised with the removal of a large amount of scar tissue. The rectum was then 
carefully freed from the overlying tissues entirely around the defect to a sufficient degree so 
that the rectum could be closed and the skin closed over the defect leaving only a small opening 
for the anus. ‘This wound healed well. 

In February, 1946, an attempt was made to restore anal sphincter function. Scarring 
was so dense, however, that although the sphincter muscle was found and could be brought 
around the anus, it was impossible to free the mucous membrane sufficiently to bring it out- 
side the newly formed anus to prevent further scar formation. In dissecting free the scar 
tissue anteriorly the old urethral fistula was inadvertently broken into. A urethral catheter 
was placed in the urethra and the patient returned to the ward. Postoperative convalescence 
was somewhat stormy because of the development of cystitis. However, the anal sphincter 
thus formed functioned satisfactorily and a definite degree of contraction was discernible. 
Water placed in the lower loop of the colostomy could only be slowed and could not be 
definitely stopped by the new sphincter. The posterior drainage on removal of the catheter 
decreased to only a few cubic centimeters a day and the wound slowly healed, 
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In November, 1946, another attempt at dissection of mucous membrane of the rectum 
upward was made successfully, the urethral fistula’ was closed, and a satisfactory anus 
resulted. There is now some detectable sphincter function. The colostomy has not yet been 
closed. A fascial sling plastic procedure is being considered to provide more effective sphincter 
function. 


Complete Sphincter Loss With Good Perianal Tissues——Patients with no 
sphincter action but good gluteal muscle action if not complicated by excessive 
sear or stricture formation were found tobe suitable candidates for the Stone 


Fascial Sling Plastic 
Repair for Complete 


Anal _ Incontinence 


Fig. 4.—1, Short incisions have been made on each side of anus posteriorly, exposing 
lower edge of gluteus maximus muscle. A strip of ox fascia is pulled through posterior sub- 
cutaneous tunnel from one incision to the other. 2, End of the strip is drawn back through 
anterior subcutaneous tunnel, passed through a portion of gluteus muscle, and tied to the distal 
end of the same strip, forming a sling around one side of the anus. 8, Beginning at the oppo- 
site incision a second strip of fascia is passed in the opposite direction and tied in a similar 
way completing the circle, The skin is closed with silk. 
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type of fascial plastic operation.* These cases were difficult problems at best. 
Although the operation did not insure good sphincter function in all instances 
it often made the difference between total incontinence and sufficient control 
for a reasonably normal life. The Stone fascial repair was performed nine times 
in eight patients, one repeat operation being necessitated by sloughing out of the 
first strip of fascia. With the patient in lithotomy position (Fig. 4) 3 em. in- 
cisions were made posterolateral to the anus on each side. These were carried 
down to the medial border of the gluteus maximus muscle. By blunt dissection 


with a curved Kelly clamp a tunnel was made in the subcutaneous tissues around. 


the anus anteriorly connecting the two lateral incisions. <A similar tunnel was 
made posteriorly. Care had to be exercised not to make these tunnels too 
close to the mucous membrane of the rectum or to the skin for fear of the fascial 
strips sloughing through. Anteriorly there was danger of breaking into old 
recto-urethral fistulas. When the tunnels had been completed a strip of ox 
fascia was slipped through the anterior tunnel from left to right, then the end 
returned through the posterior tunnel from right to left. A similar strip was 
placed beginning from the right side. Thus a double noose purse string was 
formed. Each loop was passed through a large bite of gluteus maximus muscle 
and tied tightly enough to produce a definite sphincter effect but not tightly 
enough to slough through the mucous membrane of the rectum. Careful aseptic 
technique was essential. Penicillin in oil, 300,000 units daily, was given for 
seven days postoperatively. Fascia lata has been used in some cases by Stone, 
but he has reported ox fascia to be equally effective. 


CASE 4.—A 23-year-old private of the Armored Force lad been well until Aug. 31, 
1944. On that date, while on reconnaissance duty, he was captured by the enemy in France. 
Some time later Americans appeared and this soldier and the men with whom he had been 
captured were shot in the back by pistol fire by the Germans. He was hit by two bullets. 
One penetrating the right buttock posteriorly made its exit anterior to the tuberosity of the 
ischium. The other struck him in the perineum, anus, scrotum, and rectum, resulting in avul- 
sion of the left testis and severe injury to the perineum, anus, and rectum with perforation of 
the posterior urethra and rectum. He was taken to a field hospital and on Sept. 1, 1944, 
a colostomy, suprapubie cystotomy, laparotomy, left orchidectomy, and débridement of the 
perineum were performed. He was transferred to a general hospital in England where it 
became evident that there was a’ recto-urethral and rectoperineal fistula. He arrived by 
transfer at the Walter Reed General Hospital April 24, 1945. 


Examination on admission revealed a functioning double loop colostomy, suprapubic 
eystotomy, and a perineal scar with a 1 em. fistulous tract opening from which purulent fluid 
could be expressed. There was some anal sphincter tone posteriorly and considerable stenosis 
of the anal orifice. He developed nephrolithiasis which was treated conservatively until August 
21, when a left pyelotomy and nephrolithotomy were performed. On Jan. 29, 1946, a Young- 
Stone repair of the recto-urethral fistula was performed. The patient was transferred to the 
General Surgical Service. 

Examination on transfer revealed a tight fibrous band at the mucocutaneous border of 
the rectum, considerable fibrotic scarring of the anal canal, and slight weak anterior sphincter 
action. Because of the fact that this sphincter action was nearly absent it seemed improbable 
that any sphincter could be successfully brought around the anal canal to function satisfac- 
torily. Therefore, since the gluteal function was good, it was felt that a fascial strip plastic 


*Stone, H. B., and McLanahan, S.: Results With Fascia Plastic Operation for Anal 
Incontinence, Ann, Surg. 114: 73-77, 1941. 
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operation would be feasible. On Feb. 21, 1946, this was done under sacral anesthesia. The 
postoperative course was satisfactory and on the seventh postoperative day there was some 
definite sphincter action on contraction of the gluteus maximus muscles. The sigmoid colostomy 
was closed. Sufficient sphincter action was present for control of liquid and solid bowel move- 
ments. 


CasE 5.—A corporal of the Infantry was admitted to the Walter Reed Hospital on 
March 10, 1945, because of a lacerated wound of the anus and rectum. He had been well 
until June 16, 1944. On that day near St. Lo, France, he was wounded by enemy machine 
gun fire sustaining a severe lacerated injury of the right and left buttocks and perineum with 
penetration of the anus, rectum, and membranous urethra and a fracture of the left ischial 
tuberosity. These injuries were followed by a chronic perineal-urethral fistula. He received 
emergency treatment in the form of débridement of wounds, suprapubic cystotomy, and later a 
sigmoid colostomy on June 17, 1944, at an evacuation hospital. He was evacuated to the 
United States on Nov. 2, 1944, and transferred to Walter Reed General Hospital. 

On admission examination revealed considerable scarring of the anal canal with a very 
hard ridge of scar tissue posteriorly and a softer, thinner narrow ridge of scar tissue 
anteriorly. The examining finger could be inserted only about 11%4 to 2 em. into the anus 
because of the dense scarring. The urinary fistula had closed. On April 1, 1945, examination 
revealed very little sphincter control and since no sphincter muscle could be felt it was 
decided that a fascial sling operation should be performed. On July 7, 1945, this was done. 
Examination on Aug. 2, 1945, still showed considerable scarring but a very slight constriction 
of the canal was produced when the patient tightened the gluteus maximus muscles. On 
Sept. 2, 1945, examination showed fair anal constricting power and it was decided that the 
colostomy should be closed and at the same time the rectum dilated to two fingers at operation. 
The colostomy was closed under spinal anesthesia as an end-to-end intraperitoneal anastomosis 
and the rectum dilated. Postoperatively he was able to control solid bowel movements fairly 
satisfactorily, liquid movements only partially. He was discharged from the service on a 
certificate of disability. 


Complete Sphincter Loss With Damage to Perirectal Tissues—The group 
with complete sphincter loss with daamge to perirectal tissues was similar to the 
preceding one except for the fact that damage to perianal tissues made a 
preliminary plastic operation necessary before fascial strips could be introduced 
with safety. There was only one patient of this type in whom the coecyx had 
been removed and nothing remained over the posterior aspect of the rectum 
except skin. Through a midline posterior incision flaps of subcutaneous tissue 
were mobilized laterally and brought together in the midline between rectum 
and skin. At a later operation fascial strips were successfully placed around 
the anus. 


CasE 6.—A 26-year-old Infantry soldier had been well until June 1, 1944. On that date 
while in action in Italy he was wounded by shell fragments in the area posterior to the rectum. 
A left sigmoid colostomy was performed. A urinary fistula later developed from the urethra 
into the rectum. On admission to the Walter Reed General Hospital the wound had healed 
entirely. He had good gluteal muscle function but no function of the anal sphincter whatso- 
ever. After admission to Walter Reed Hospital a Davis-Stone repair of the urethral fistula 
was performed. When the patient was transferred from the urologic to the general surgical 
section his only complaint was complete paralysis of the anal sphincter due apparently to 
interference of the nerve supply of the sphincter because of the shell fragment wound. As a 
result of this wound examination on May 15, 1945, revealed only a thin scar posteriorly between 
the rectal mucosa and the skin. No sphincter action was discernible and it was felt that this 
patient would require a fascial strip operation to produce sphincter action. It was believed, 
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however, that first excision of the scar posterior to the anus should be performed with the 
bringing of a fat and fascia layer between the skin and the rectal mucosa. On July 28, 1945, 
under satisfactory inhalation anesthesia, the old scar was excised, and subcutaneous tissue 
and fascia were interposed between skin and rectum. The skin was closed with interrupted 
silk sutures. This procedure healed well but because there was no return in sphincter function, 
on March 12, 1946, under satisfactory spinal anesthesia, a Stone type of ox fascia sling 
plastic sphincter was performed. The wound healed satisfactorily and on April 1, 1946, the 
patient was able to hold water for about two minutes when the latter was placed in the lower 
loop of the colostomy. When last seen the colostomy had not yet been closed. 


Two of the eight patients in whom fascial plastic operations were performed 
had good or fairly good postoperative sphincter power, were able to control 
liquid as well as solid bowel movements, and were classified as having good re- 
sults. Five had some contractile power and of these one could hold water for a 
short time and two were unable to hold water but could control solid bowel 
movements. The other two had not been tested in the ability to control water 
but could control solid bowel movements. The one remaining patient had no 
contractile power at all and could not control water or liquid bowel movements. 
This patient had only slight gluteal function on one side and none on the other. 
Due to searring and obliquity of the anal canal, however, he rarely soiled him- 
self and having been very much depressed when he entered this hospital was 
truly happy over the final result. All but two of the eight patients in this group 
were satisfied with their repairs. 


TABLE I. RESULTS OF TREATMENT IN SPHINCTER INJURIES 


NUMBER 
OF SPHINCTER ACTION) | HOLD | PATIENT 
TYPE OF TREATMENT CASES | GOOD | FAIR | POOR | WATER| FECES | SATISFIED 
Sphincter exercise only 11 10 1 0 11 11 10 
Sphineter repair 10 6 2 2 7 9 9 
Fascial sling plastic 8 2 5 1 3 8 6 
Excision of scar and pull-through | 1 0 0 1 0 1 Fairly 


Complete Sphincter Loss With Extensive Scarring and Loss of Gluteal 
Function—The patients with complete sphincter loss with extensive scarring 
and loss of gluteal function, the most severely wounded of all, comprised the 
group for which no satisfactory sphincter repair could be devised. Repairs of 
the preceding types were attempted but without success. The question then 
arose as to the type of treatment which would best enable these patients to 
lead relatively normal lives. This varied somewhat with the opinions of the 
surgeons and the wishes of the patients. Of the seven who fell within this 
category the first four were treated by converting their loop colostomies into end 
abdominal colostomies and resecting the remainder of the sigmoid and the 
scarred rectum by a Miles abdominoperineal resection. This rid the patients 
of a mucous seeping uncontrollable perineal colostomy. Because of the slight 
possibility that in the future some method might be devised of giving such 
patients a satisfactory perineal anus, three were treated conservatively. In one 
a puil-through perineal operation was performed with excision of the scarred 
area of the rectum and production of a perineal colostomy. In the remaining 
two no perineal surgery was performed. One of these was discharged with the 
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loop sigmoid colostomy untouched. The other had the abdominal colostomy 
closed producing a perineal colostomy. In all such patients regular bowel habits, 
a low residue diet, and occasional low saline enemas were found to contribute 
materially to the management of the colostomies, whether perineal or abdominal. 

The four patients with abdominoperineal resections and one with an open 
loop colostomy accepted the abdominal colostomies well. The two patients dis- 
charged with perineal colostomies were, on the whole, disappointed and may re- 
quire abdominoperineal resections at a later date. 


Case 7.—This private in the Infantry was wounded in action by shell fragments in 
Italy during the fall of 1944, sustaining a severe lacerated wound of the perineum and anal 
region with loss of muscle from both buttocks, exposing the sacrum and fracturing the tip of 
the sacrum. The lower rectum and anus were traversed by the fragments and the patient was 
admitted to an evacuation hospital in shock. The wound was débrided, he was given large 
amounts of blood and plasma intravenously, and a left sigmoid colostomy was performed. 
After a long period of convalescence he was transferred through several general hospitals, 
finally arriving at Walter Reed General Hospital in July, 1945. 

Examination on admission revealed extensive scarring over the dorsum of the sacrum, 
in both buttocks and in the anal region. The sacrum had been covered by a skin graft which 
was very thin. No function of either gluteus maximus muscle was discernible and there was 
so much scarring of the anal region that not even a probe could be admitted into the rectum. 
He was seen in consultation and it was felt because of the absence of any contractile power 
either of the gluteus maximus muscle on either side or of the sphincter and the loss of the lower 
part of the rectum that an abdominoperineal resection of the lower sigmoid and rectum 
should be performed. Consequently, after preparing the patient with sulfasuxidine an 
abdominoperineal resection of the rectosigmoid was performed in August, 1945. The entire 
lower rectum was found to be replaced by scar tissue and the rectum was removed with con- 
siderable difficulty without injury to the urethra. An end colostomy in the left lower quadrant 
was performed. The wound healed satisfactorily and quite quickly and the left sigmoid 
colostomy funetioned well. The only complaint of the patient was thinned-out tissue over the 
sacrum. He preferred, however, to have no further surgical operations at the time and was 
discharged from the Army. 


CONCLUSION 


The classificaticn and treatment of these forty-one rectal war wounds and 
the evaluation of the results of the various operative procedures employed has 
convineed us of several facts: (1) sphincter muscle exercises are of great value 
in improving anal sphincter power; (2) the best operative results are usually 
obtained in those cases in which torn muscle ends can be approximated, even 
though not perfectly; (3) the Stone fascial plastic operation has a definite place 
in the treatment of such patients if the sphincter ends cannot be found. This 
operation has given enough control to restore many men to fairly normal lives; 
(4) when no repair of sphincter power can be devised an abdominoperineal 
resection is probably the procedure of choice. It must be remembered, however, 
that this precludes any later repair based upon future developments in rectal 
surgery. 
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A CANNULA FOR PANCREATIC FISTULA 


A DEVICE FOR PERMITTING COMPLETE PERIODIC EXPERIMENTAL 
COLLECTION OF PANCREATIC JUICE 


Ivan D. Baronorsky, Pu.D., M.D.,* MInNEApouis, MINN. 


(From the Department of Surgery, Unwersity of Minnesota) 


HE study of pancreatic function in disease of the upper gastrointestinal 

tract has led to various experimental approaches to complete pancreatic 
fistulas in the surgical laboratory. It is evident from reviewing the literature 
that the preparation of permanent pancreatic fistula in a dog is a procedure 
that requires great patience on the part of the surgeon and diligent postopera- 
tive care. Those of us willing to undertake the care of such a preparation must 
remember Elman and MeCaughan’s classical observation that total drainage 
of pancreatie juice to the exterior resulted in the death of dogs in seven’ or 
eight days. This was true only if the entire output of the external secretion 
was excluded from the intestine. 

In our laboratory, during the course of various studies on the etiology and 
treatment of peptic ulcer, it became necessary to prepare total pancreatic 
fistulas. It is the purpose of this paper to present a method by which such a 
preparation may be attempted and which lends itself to more prolonged experi- 
ments with a minimum of care and expense. 


TYPES OF PANCREATIC FISTULAS THAT HAVE BEEN PROPOSED 


Pavlov? described a fistula similar to Heidenhain,’ in which an oval piece 
of duodenal wall bearing the orifice of the main duct is dissected out and trans- 
planted into a slit on the abdominal wall. The opening of the bowel is then 
closed and the duodenum maintained against the anterior abdominal wall by 
temporary suspension sutures. In his classical description, Pavlov told of the 
use of rooms in which the floors are covered with sawdust and sand on which 
the animals may lie, allowing the pancreatic juice to be absorbed and thus 
preventing digestign of the skin by this juice. These fistulas are not complete, 
for in the dog the smaller pancreatic duct is important functionally, and in 
fact empties in association with the common bile duct. 

Methods which make use of cannulas leading from the pancreatic duct to 
the anterior abdominal wall have been proposed by Bernard,‘ Ludwig,’ and 
Fodera.® These preparations, however, allow for the escape of only part of 
the juice; moreover, the cannulas fall out. 

Lattes,’ in 1912, proposed a technique similar to Pavlov’s. The ducts are 
brought out through the muscular walls. When the muscles contract, the secre- 
tions can thus be held back when not in use. In order to use this type of fistula, 
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mental Surgical Research, and the Dr. Berenice Moriarity Fund. 
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a cannula is inserted periodically. However, it is to be noted that the ampulla 
behind the external opening soon becomes dilated, as are the other ducts. 


Frouin® attempted to bring the duodenum into the anterior abdominal wall. 
When sufficient fixation occurs, the duct is transplanted to the skin. Intestinal 
obstruction results, in addition to intestinal fistulas. 


In 1922, Inlow® presented a method in which the duodenum is brought 
subeutaneously; the ducts are finally severed at a subsequent operation and 
brought externally. An attempt is made to sever all other small vessels and 
ducts immediately around the main duct. He employed an incision which is 
curved away from the duct; it was Inlow’s contention that this maneuver will 
prevent obstruction and cicatrization as occurred in Frouin’s experiments. 


Elman and McCaughan’® used the method of major pancreatic duct in- 
tubation, very much after the method of Rous and McMaster." In their method, 
the minor pancreatic duct is cut and avulsed. The major duct is then can- 
nulated, and the end attached to a long catheter. This tube is brought out 
through the flank and connected to a glass T tube, at one end of which a 
sterile rubber balloon is attached. The other end of the glass tube is used 
for emptying the balloon of its contents daily. Stringent aseptic precautions 
are necessary and therefore all joints are covered with gauze soaked in 5 per cent 
phenol. Again the problem of the cannula slipping out is presented. 


More recently, Dragstedt, Montgomery, and Ellis’? described a method 
which lends itself to more prolonged experiments. This method consists of 
transforming that portion of the duodenum with the pancreatic ducts emptying 
into it, into a closed loop. This duodenal sae is then cannulated by means of a 
gold-plated cannula which is led to the outside and carefully wrapped in omen- 
tum. The common duct is transplanted and the stomach is joined to the lower 
duodenum by means of a gastroduodenostomy. The total pancreatic juice is 
then collected in sterile rubber bags. The entire pancreatic secretion is thus 
lost to the outside at all times. These animals must be cared for rather inten- 
sively. Intravenous feeding or return of the pancreatic juice orally must be 
accomplished, otherwise the dogs will succumb. 


In 1940, Bolydreff and Thompson’* described a method of preparing a 
pancreatic fistula in which a glass cannula is placed directly into the major 
pancreatic duct transduodenally. A rubber catheter, which is attached to the 
glass cannula on the one end and a string on the other, can be brought in and 
out of the duodenum via a duodenal fistula which is prepared simultaneously. 
Thus, when the dog is not in use the pancreatic juice is within the intestine. 
The glass cannulas generally slip out and this may terminate an experiment. 


A PERMANENT CANNULA METHOD FOR PANCREATIC FISTULA 


In trying to evaluate the various types of pancreatic fistulas, it was decided 
that the type of fistula proposed by Dragstedt, Montgomery, and Ellis, in which 
the duodenum containing all the pancreatic ducts was used as a conduit, was the 
best in principle. However, since this type of procedure allowed for a con- 
tinuous external loss of secretions to meet this objection, a new type of cannula 
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was devised, which would allow for external collection of pancreatic juice when 
necessary, and at other times would allow for drainage into the distal intestine, 
thus preventing the fatal effect of total loss of pancreatic juice. The cannula, 
itself, as used in our laboratory, was constructed of stainless steel.* (Fig. 1.) 


Fig. 1.—Permanent pancreatic cannula, constructed of stainless steel (full size). 


Its use is best described by a diagrammatic sketch (Figs. 2 and 3). The 
common duct is carefully isolated as it enters the duodenum and is ligated and 
cut. The proximal end is then either transplanted to the stomach or intestine 
or ligated permanently, and an external biliary fistula is created by inserting 
a mushroom catheter into the gall bladder and bringing it out through a sep- 


arate stab wound. The duodenum is then cut across about 2 em. distal to the. 


pylorus, and again just below the entrance to the lower pancreatic duct. The 
proximal end of the duodenal sac is then inverted and closed, while one flange 
of the cannula is placed in the other end. A purse-string type of inversion 
is then made to secure this in place. This latter procedure is then repeated, with 
the distal flange being placed and secured into the distal segment of duodenum, 
which is continuous with the intestinal tract. The continuity of the gastro- 
intestinal tract is then re-established by an aseptic end-to-side anastomosis of 
stomach to duodenum distal to this flange. Omentum is carefully wrapped 


*By Mr. John Phelan of the Scientific Apparatus Division of the University of Minnesota. 
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Fig. 2.—Small inset shows the lines of section of the duodenum and commonn bile duct. 
The common duct is carefully isolated as it enters the duodenum and is ligated and cut. The 
proximal end is transplanted to the stomach or duodenum. The duodenum is then cut across 
yn 2 cm. distal to the pylorus, and again just below the entrance of the lower pancreatic 
uct. 


Fig. 3.—The method of placement of the pancreatic cannula. Left, placement of flanges 
into both proximal and distal portions of the duodenum. Purse-string types of inversions are 
used to secure this in place. Omentum is carefully wrapped around the metal cannula and 
this is then led to the outside through a stab wound. Right, direction of flow of pancreatic 
juice when preparation is being used. Small inset shows direction of flow of pancreatic juice 
when the animal is not actively employed in an experiment. 
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around the metal cannula and this is then led to the outside through a stab 
wound. The duodenal sac is fixed to the parietal peritoneum around the stab 
wound with a few sutures. 

When in use, a small wooden plug is inserted into the inner opening within 
the cannula. This will prevent any reflux of juice from the intestinal tract 
proper. When not in use, a rubber stopper is inserted into the main cannula 
opening. This stopper is about 2 mm. thick and is flush with the external 
opening. This will prevent the animal from pulling it out and will allow for 
flow of pancreatic juice into the intestinal tract. 

This preparation has been used in four animals with good results. Two 
of the animals were sacrificed after four months. Post-mortem examination 
showed the omentum had securely fixed the entire apparatus to the anterior 
abdominal wall with no leakage around it. One animal died of peritonitis due 
to leakage at the duodenal entrance of the cannula. The last animal had had 
an extensive gastric resection (95 per cent), a total biliary fistula, and a-com- 
plete pancreatic fistula. This animal died after four months because of an 
accidental introduction into the intestinal tract of concentrated hydrochloric 
acid. All of the animals were fed normally with kennel ration and table scraps 
without the use of intravenous or subcutaneous feeding. Supplementary vita- 
mins or bile salts were added to the diet as was deemed necessary. 


SUMMARY 


A method of total pancreatic fistula preparation is presented. This proce- 
dure offers the use of a metal T-shaped cannula which will allow for the selee- 
tive removal of pancreatic juice, and the automatic return to the intestinal 
tract of this fluid when the animal is not actively employed in an experiment. 
The care of animals with pancreatic fistulas is much simplified by this procedure. 
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VERRUCOUS CARCINOMA OF THE ORAL CAVITY 


LAvUREN V. ACKERMAN, M.D., CoLumsBia, Mo. 


(From the Department of Pathology, The Ellis Fischel State Cancer Hospital) 


URING the past seven years, we have noted a variety of squamous car- 
cinoma whose behavior is unique and which has a typical clinical course 
with characteristic gross and microscopic findings. We have designated this type 
of squamous carcinoma as verrucous carcinoma and feel it should be separated 
from other epidermoid carcinomas for, even when extensive, with proper treat- 
ment the prognosis is excellent. 

We have seen 31 patients; 26 were men and 5 were women. The majority 
of these patients were rather aged, the average age being 67 years (25 were 
over 60 years of age, and 13 of these were over 70). There was only one patient 
under 57 years. This patient was a woman of 41 years, with a lesion of the 
bueeal mucosa ; case history revealed that she was a tobacco chewer. 

Tobaeco chewing was probably a most important factor in the etiology 
of these lesions. Eleven of the 18 patients with lesions of the buccal mucosa 
were inveterate tobacco chewers. Seven of these patients also had lesions asso- 
ciated with leucoplakia. Friedell and Rosenthal* reported 8 patients with buccal 
mucosal and lower gingival lesions of verrucoid character in which tobacco 
chewing was thought to be an important etiologic factor. O.cr one-half of the 
patients reported here had poorly fitting dentures, poor oral hygiene, and 
carious and jagged teeth. 

The lesions were distributed as follows: 18 were of the buccal mucosa; 8 
of the lower gingiva; 1 of the upper gingiva; 2 of the hard palate; 1 of the 
tongue, and 1 of the tonsil. It was difficult to estimate clinically the duration 
of these lesions, but often they had been present for considerably over one year, 
and growth was relatively indolent. 

As the lesions gradually increased in size to extend over a fairly large 
area, the patients not too infrequently complained of pain and difficulty in 
mastication, but there was seldom any bleeding. When the tumor arose in the 
region of the buccal mucosa, it tended to extend into the buccal gingival gutter. 
As it extended in surface area, it also locally invaded contiguous structures. 
It may grow into the cheek, even ulcerate on its surface (Fig. 1), may grow 
out to form a mass beneath the mandible (Fig. 2), and even grow from within 
the oral cavity to implicate the buccal commissure (Fig. 3). As the verrucous 
carcinoma frequently arises on the lower alveolus or extends into the buccal 
gingival gutter, it grows into the soft tissues overlying the mandible and quickly 
becomes fixed to the periosteum. With increased growth plus infection, it 
gradually destroys periosteum and directly invades and even destroys a con- 
siderable portion of the mandible (Figs. 4 and 5). Because of concomitant 


Received for publication, June 21, 1947. 
*Friedell, H. L., and Rosenthal, L. M.: The Etiologic Role of Chewing Tobacco in 
Cancer of the Mouth, J. A. M. A. 116: 2130-2135, 1941. 
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infection, the draining lymph nodes (particularly submental and submaxillary) 
frequently become enlarged and are invariably tender. This enlargement often 
leads to an erroneous diagnosis of metastatic carcinoma. The papillary lesions 
present a characteristic, somewhat pebbly, mammillated surface. The tumor 
may be relatviely soft, but with coexisting infection induration becomes 
prominent. 

When these lesions are surgically resected, filmy leucoplakia may be found 
associated with them and invariably the often extensive lesion is piled up in 
rugal folds with deep cleftlike spaces between them (Figs. 6, 7, 8, and 9). If 
the tumor is cut into, it is often seen extending in the deeper tissues, and when 
deeply invasive it is associated with considerable infection. 


Fig. 1.—Verrucous carcinoma of buccal mucosa invading skin of cheek. 


Microscopically there is often a rather rough transition between somewhat 
atrophic epithelium and the process. The first change noted is a piling up of 
keratin on the surface, with beginning downgrowth of fingers of epithelium 
(Fig. 10). As the process continues, club-shaped fingers of hyperplastic 
epithelium gradually push rather than infiltrate their way into the deeper tissues 
(Fig. 11). It should be emphasized that this epithelium is well differentiated 
and that the basement membrane remains intact. With further growth, the 
pattern becomes somewhat more complicated as more of the surface becomes in- 
volved. Cleftlike spaces with degenerating keratin project rather deeply. As 
the epithelium grows, the central portion of the fingers becomes well dif- 
ferentiated and finally undergoes cystic degeneration (Fig. 12). There is a 
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wall of inflammatory tissue which is coexistent with the lesion and is present 
beyond it. This inflammation is made up of connective tissue, plasma cells, 
mononuclears, and, rarely, focal abscesses. The tumor gradually extends, but its 
invasion of other structures is probably considerably influenced by the presence 
of the accompanying inflammatory process. The local invasive qualities are 
prominent and any contiguous structure such as cheek, soft tissues in the sub- 
maxillary area, mandible, or antrum can be invaded. However, it is unique that 


Fig. 2.—Local recurrence following partial mandibular resection. (The only case of such 
recurrence. This patient had been treated previously by irradiation.) 

Fig. 3.—Verrucous carcinoma extending from within the oral cavity to implicate the buccal 
commissure. 
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although the tumor may grow in the immediate proximity of lymph nodes, it 
invariably grows around them rather than metastasizing to them. Aithough in 
10 instances the extensiveness of the tumor necessitated partial or complete 
mandibular resection with upper neck node dissection, in only one patient was 
a regional node involved by direct extension and in only one other patient 
recently seen was a single high metastatic node implicated. In no instance have 
distant metastases appeared. 


Fig. 4.—Extensive secondary destruction of the mandible. 
Fig. 5.—Replacement of the mandible by verrucous carcinoma (very low power). 


Friedell and Rosenthal reported 8 cases which apparently fall into this 
group, for the lesions described by them occurred in aged men on the buccal 
mucosa and lower gingiva. The lesions were described as papillary verrucoid 
in character and, although often extensive, only one out of 8 metastasized. They 
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were treated by irradiation and this was immediately successful in controlling 
the disease. However, the longest follow-up was two years, and most of the 
other surviving patients had been followed six months or less. 


Fig. 6.—Photograph of gross specimen of verrucous carcinoma; note papillary character 
and leucoplakia. 


Fig. 7.—Photograph of gross specimen; typical :pebbly verrucous carcinoma. 


The biopsy material from this neoplasm is often confusing. Superficial 
biopies are often taken and a positive diagnosis of carcinoma cannot be made. 
Even with thin deep biopsies, which are recommended, diagnosis may be difficult 
because of the intact basement membrane and the well-differentiated nature of 
the growth. However, after the characteristic pathologie pattern is recognized, 
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even early lesions can be diagnosed and proper treatment instituted without 
delay. 

These verrucous carcinomas of the oral cavity have been treated by a variety 
of methods: 

Radiation Alone.—Seven patients were treated by radiation alone. In all 
of these, the lesion was rather superficial. Two died, both of pneumonia, one 
five months after therapy and the other eight months after. One patient had a 


Figs. 8 and 9.—Frondlike, well-defined verrucous carcimona (very low power.) 
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recurrence after forty-two months, and the rest are living without disease after 
forty-one- forty-six, seventy-four, and eighty-six months, respectively, at the 
time of this communication. 


Radiation Followed by Surgery.—tIn ‘7 instances, radiation was given and 
then recurrence necessitated surgery. Following irradiation, one patient had 
recurrence (outside the irradiated field) and then had surgery. This patient 
then developed five local recurrences (over a period of 2.5 years) just outside 
the surgical field. Each recurrence was treated successfully. Three of the 7 
patients have died, but none of disease. Four are living without disease six, 
fifty-two, fifty-three, and sixty months. In 3 instances it was necessary to resect 
the mandible. 


~ 


Fig. 10.—Point of transition between atrophic epithelium and beginning verrucous carcinoma 
(low power). 


Local Excision—Nine patients had loeal excision only; these patients are 
living four, six, nine, nine, twenty-six, thirty-one, and thirty-six months, respec- 
tively. One, at the end of twenty-four months, developed a local recurrence; 
another, at the end of eight months, died of intercurrent disease. 


Excision Plus Mandibular Resection and Upper Neck Dissection One of 
these 8 patients died at eighteen months of intercurrent disease, but 7 are living 
fourteen, twenty-five, twenty-five, thirty-six, thirty-nine, forty-six, and forty- 
nine months, respectively. 

There were 11 mandibular resections in all; 3 of these resections followed 
recurrence after irradiation. Roentgenologic examination revealed invasion 
every time that it was present (4 out of 11) ; when it was not present, because of 


: 

=. 

| 

| 

| 

| 

i 


ACKERMAN: VERRUCOUS CARCINOMA OF ORAL CAVITY 677 


inflammatory attachment to periosteum together with pressure, there was 
marginal erosion. In only one instance was an erroneous diagnosis of invasion 
made. This was a patient in whom irradiation had been done previously, and 


Fig. 11.—Actively growing edge of verrucous carcinoma, basement membrane is intact 
and inflammatory reaction is prominent (moderate enlargement). 

Fig. 12.—Cystic changes and clublike fingers of well-defined epithelium (moderate en- 
largement). 
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the destructive changes in the mandible were a combination of radiation plus 
infection. ‘In only one instance did a local recurrence appear after mandibular 
resection. 

Radiation as a method of therapy is apparently successful in the relatively 
small, superficial lesions, but if the lesion has any size, then the chances of recur- 
rence apparently increase, the recurrences often appearing just outside the 
irradiated field. In 14 patients treated by irradiation, 8 had recurrences. We 
have recently had two lesions too extensive for surgery, in which roentgen 
therapy gave excellent palliation. The eause for recurrence is unknown, but 
certainly there must be a predisposition of the epithelium over a wide arca to 
become malignant. Inadequate local excision will also result in recurrence. One 
patient, for instance, had 5 recurrences, and there was local recurrence in 2 
other instances after excision alone. If the lesion is extensive and is treated 
by irradiation, then it may recur, and surgery becomes somewhat more difficult. 
Of the group treated by primary mandibular resection, not one patient developed 
a local recurrence nor was there any operative mortality. Resection, therefore, 
seems to be the method of choice when the lesion is at all extensive. It is diffi- 
cult to determine by roentgenologic examination how extensive the invasive 
process is, and more radical rather than conservative procedures are indicated. 


SUMMARY 


A type of squamous carcinoma of the oral cavity, designated as verrucous 
carcinoma, has been described. This lesion occurs predominantly in aged men, 


most commonly on the buccal mucosa and lower gingiva. Tobacco chewing may 
be of etiologic significance. Slowly growing, well differentiated, verrucous in 
character, and often extensive, this neoplasm tends to invade local structures 
(mandible, soft tissues, antrum). No distant metastases occurred in the group 
reported, and local metastases were rare. Local recurrence is common with 
inadequately treated patients. Radiation is successful in controlling small 
superficial lesions. For extensive lesions, radical surgery is indicated and often 
when fixation or invasion of bone is present, mandibular resection with upper 
neck dissection is justified. 
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A HIP NAIL COUNTERBORE 


G. J. Curry, M.D., Fuint, Micu. 
(From the Section for Surgery of Trawma, Hurley Hospital) 


URGEONS selecting internal fixation for intertrochanteriec femoral fractures 
frequently use the Smith-Petersen nail with a Thornton plate attachment. 
In many cases more comminution is found at operation than was disclosed by the 
x-ray film. This refers especially to the fracture lines occurring on the lateral 
surface. During the process of nail insertion, it has been the experience of 
many to find an advance in the comminution already present or the production 
of additional fracture lines. These accidents obviously cause variable degrees 
of interference with the security of nail fixation. 

For the past two years I have used a counterbore (Fig. 1) with most satis- 
factory results. Its diameter corresponds to that of the Smith-Petersen nail, 
and enough of the femoral cortex is removed to produce a ‘‘set’’ for the 
nail. Inasmuch as the nail is inserted in a slanting projection, more of the 


Fig. 1.—A, Photgraph of counterbore; B, handle; OC, chuck used for fixation of the counterbore 
to the handle. 
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cortex in the inferior portion should be removed. It is advised that complete 
penetration here be accomplished (Fig. 3). A partial removal superiorly will 
obviously follow. The head of the Smith-Petersen nail protrudes far enough to 
be attached to the Thornton plate. 

The trial period covered its use in fifty cases. The constant finding was 
the elimination of additional trauma to the trochanteric cortex. 


Erratum 


On page 150 of the January, 1948, issue of the JouRNAL, in the article ‘‘The Problem 
of Parenteral Nitrogen Administration in Surgical Patients’? by Arnold J. Kremen, one 
reference is incomplete. It should read: 123a. Clark, J. H., Nelson, W., Lyons, C., Mayerson, 
H. 8., and DeCamp, P.: Chronic Shock: The Problem of Reduced Blood Volume in the 
Chronically Ill Patient (in three parts), Ann. Surg. 125: 218-247, 1947. 
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Case Reports 


AN UNUSUALLY LARGE MYXOSARCOMATOUS TUMOR OF THE 
SUBMAXILLARY GLAND 


N. Freperick Hicken, M.D., VERNON L. STEVENSON, M.D., AND 
JoHN H. M.D., Saut LAKE Crry, UTAH 


(From the Department of Surgery, University of Utah Medical School and Latter Day 
Saints Hospital) 


T IS most unusual, in these days of modern medicine, to encounter such a 
large deforming neoplasm of the face as the one characterized in the accom- 
panying photographs (Fig. 1). Forty-six years were required for this pathologic 
curiosity to develop. During this period the patient consulted many physicians 
but it was their conflicting advice as to the therapeutic management which 
resulted in her bewildering procrastination. Why should there be so much con- 
fusion in the minds of the men of our profession as to the correct method of 
handling these tantalizing tumors? Surely this case demonstrates the fact that 
even benign neoplasms of the submaxillary gland can and do undergo malignant 
transition if they are given sufficient time in which to make the change. 


CASE REPORT 


Mrs. C. B., a 66-year-old housewife of Bohemian birth, was admitted to the Latter Day 
Saints Hospital, on Sept. 18, 1942, because of a ‘‘lump in the neck.’’ She insisted that the 
tumor first appeared forty-six years previously, in the region of the right submaxillary 
gland. At that time she was told by a physician that the ‘‘lump’’ represented a swollen lymph 
gland originating from an ulcerated tooth. The mass had persisted, however, even after the 
offending tooth was removed. Seven years before admission, when the patient was 58 years 
of age, the ‘‘lump began to grow,’’ particularly during the eighteen months prior to ad- 
mission. 

Interestingly, the presenting complaints were all related to the size, weight, and position 
of the tumor. She was constantly annoyed by the dull aching pain along the right side of 
the head and face, which could be effectively relieved by manually supporting the weight of 
the tumor. When working, she wore a scarf, which passed in a hammock-like fashion beneath 
the tumor and was tied on top of the head to sustain the weight of the mass. Her concern 
was that the ‘‘lump is so big that it is always getting in my way.’’ One day she snagged the 
lower pole of the pendulous tumor on the hook of a screen door, producing such a deep lacera- 
tion that an alarming hemorrhage resulted. On another occasion she was putting wood in 
the stove and the protruding mass came in contact with the stove, thereby producing an ex- 
tensive third degree burn. Deglutition was becoming painful and difficult, and pressure on 
the trachea caused considerable respiratory embarrassment. She was compelled to sleep on 
the right side in such a position that the entire weight of the tumor could be supported by 
an extra pillow. She insisted that she had never had a sick day in her life and could do 
more work than most young women. 
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During the past five years she had consulted many different physicians and they all 
advised her to ‘‘leave this cancerous growth alone as you will die if anyone attempts to re- 
move it.’? So persuasive were these arguments that her own son, a very competent physician, 
and her two daughters, both of whom are registered nurses, could not persuade their mother 
to submit to surgery. The only reason she finally consented to have an operation was because 
the neoplastic mass began to undergo discoloration and she thought it was ‘‘abscessed.’’ 

The only abnormal findings on physical examination were related to the football-sized 
tumor which occupied the entire right cervicofacial area. Its exact size and location can best 
be ascertained by consulting the accompanying photographs (Fig. 1). The pendulous tumor 
was bosselated, firm, and not tender. It was so intimately attached to the deep structures 
of the neck that any attempt to manipulate the neoplasm resulted in a compressive occlusion 
of the trachea. The overlying skin was taut, thin, and had a peculiar bluish discoloration as 
if covering a huge hemangioma. No portion of the right parotid could be identified because 
the mass completely covered this area. The facial nerve, however, was still functioning. The 
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Fig. 1—A, Front view of a patient with a myxosarcomatous tumor arising in the right sub- 
maxillary gland. The excised tumor weighed 2,450 Gm. B, Lateral view of the same patient. 


expanding tumor had pushed the floor of the mouth upward so that the tongue was resting 
against the hard palate. The mucous membrane of the oral cavity was intact. The left 
submaxillary and sublingual glands appeared to be normal. Endoscopic studies demonstrated 
a rotation and compression of the trachea but without evidence of actual infiltration. The 
vocal cords exhibited their normal range of motion. X-ray studies of the lungs, skull, the 
vertebrae failed to show metastatic invasion. On the presumptive diagnosis of a ‘‘mixed 
tumor of the right submaxillary gland,’’ surgical intervention was advised. 

At operation, because of the pronounced compression and distortion of the trachea, it 
was felt that cyclopropane should be administered by the endotracheal method. The tumor 
mass was exposed by a transverse skin incision, It was surprising to see the ease with which 
the encapsulated tumor was separated from the parotid gland and other cervicofacial struc- 
tures. The tumor had not invaded the trachea but merely compressed it. When the dissec- 
tion had been carried down to the right submaxillary fossa it was found that the neoplasm 
had invaded fascial planes along the floor of the mouth. Neoplastic extensions had invested 
the sheath and outer coatings of the carotid vessels. In spite of this widespread dissemination 
an extensive block dissection of the right side of the neck was carried out. Care was taken 
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not to enter the oral cavity, therefore, Wharton’s duct was ligated and divided near its mucosal 
orifice. Closure was accomplished with ease and the patient made a pleasing recovery. 

The excised tumor measured 19.5 by 20 by 18 em. and weighed 2450 Gm. The skin was 
smooth and freely movable over the tumorous mass and in several small areas it presented 
a bluish discoloration suggestive of underlying hemorrhage. The remaining two-thirds of 
the tumor was covered by a well-defined but lobulated capsule. Sections through the neoplasm 
revealed a yellowish white, soft or gelatinoid tissue with scattered areas of hemorrhage and 
necrosis. The tissue presented a relatively uniform appearance throughout. 

Microscopically the tumor possessed an extremely loose, myxomatous stroma, contain- 
ing stellate or spindle cells. The cellularity varied throughout the sections; in some areas, 
the tumor was quite acellular, and in others numerous cells were seen. In the cellular zones 
the mitotic figures were numerous and the cells radiated out from the vessels, producing a 
peritheliomatous appearance. The excessive vascularity of the tumor was due to the presence 
of numerous, large, dilated venous sinuses. Deposits of degenerating blood pigments within 
the cells evidenced previous hemorrhagic episodes. There were no gland structures or epithe- 
lial cells present so the origin of the tumor could not be determined histologically. The clin- 
ical course supplemented by the histologic findings indicated that this was a slowly growing 
myxosarcomatous tumor which originated in the right submaxillary gland. 

An intense course of x-ray irradiation was given to the right submaxillary area, the right 
side of the neck, and the mediastinal zone. 

About eleven months after the primary operation the patient observed a recurrent nodule 
in the right submaxillary area. The tumor grew rapidly but produced no discomfort. Three 
months later a second nodule appeared beneath the lobe of the right ear. Both of these 
neoplasms grew rapidly and further irradiation was advised against until the tumors had 
been excised. 

The second admission was Nov. 10, 1944, twenty-five months after the first operation, 
when she was readmitted for excision of the recurrent nodules, The lemon-sized mass lying 
beneath the lobe of the right ear was easily excised, in fact, it seemed to be well encapsulated. 
The companion tumor in the right submaxillary fossa, however, had completely surrounded 
and invaded the larynx, trachea, and the carotid vessels. Technically it was impossible to 
excise all of the spreading neoplasm, therefore, only the main mass of the tumor was removed 
with the cautery. The wound was closed and the patient was discharged from the hospital 
one week later. 

It was reported that the specimens consisted of four pieces of tissue varying from 4 to 
6 cm. in length. These fragments were irregular in size and shape and presented a homogene- 
ous gelatinous consistency. Microscopically the stroma presented a loose, edematous stroma. 
The basic cell was rather fat, plump, and hyperchromatic. Mitosis was rather frequent, much 
more so than in the specimen which had been removed twenty-five months previously. The 
morphology and clinical course was consistent with diagnosis of a recurrent myxosarcomatous 
tumor of the right submaxillary gland. 

The residual tumorous tissue continued to grow and additional x-ray therapy was given 
to the right pre-auricular area and to the right submental zone. 

In spite of the additional irritation the tumor grew rapidly. It invaded the floor of the 
mouth, pushing the tongue so firmly against the hard palate, that both speech and deglutition 
became impossible. Direct infiltration of the trachea so obstructed the air passage that 
breathing was most laborious. Complete motor and sensory paralysis of the lower extremities 
occurred when the neoplastic process destroyed the second and third lumbar vertebrae, thereby 
exerting pressure on the spinal cord. Nausea and vomiting, associated with a persistent head- 
ache, announced the presence of cerebral metastasis. This impression was further confirmed 
by the development of a bilateral optic atrophy associated with paralysis of the external 
ocular muscles, all secondary to direct metastasis to the brain and the concomitant increase 
in intracranial pressure. She died, forty-nine months after the primary operation. Autopsy 
studies were not made because the patient died in a small town where such facilities were un- 
available. The clinical course, however, left no doubt that death was due to a generalized 
metastasis of the malignant tumor which had its origin in the right submaxillary gland. 
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DISCUSSION 


If one reads the voluminous literature which has been published during 
the past thirty years on the subject of ‘‘mixed tumors of the salivary glands,’’ 
he emerges from such a study in a state of abject confusion. Pathologists cannot 
agree on the origin, the histologic classification, or even the course these per- 
plexing tumors will follow. For example, Hertzler,‘ in his excellent monograph 
on Tumors of the Neck, stated, ‘‘I have yet to see a tumor of the submaxillary or 
sublingual salivary glands invade the surrounding tissues or recur after its re- 
moval.’’ This leads one to believe that these mixed tumors are relatively benign. 
On the other hand, Blair, Moore, and Byar’ reported eight neoplasms of the sub- 
maxillary glands of which 50 per cent were definitely malignant. Wood’ and 
Ewing® both maintained that these mixed tumors are potentially malignant, 
undergoing both carcinomatous and sarcomatous transitions. 


The management of these tantalizing tumors likewise presents conflicting 
views. Hertzler insisted that ‘‘these mixed tumors of the submaxillary gland 
are well encapsulated, therefore, they can be removed safely by enucleation with- 
out sacrificing the submaxillary gland itself.’’ Patey® believed it to be unwise 
to leave the submaxillary gland behind even though the mixed tumor can be 
easily enucleated. He pointed out that these tumors have a multicentric origin 
and that many of the so-called recurrences do not represent a recurrence of the 
excised tumor but a similar growth arising in part of the gland that was not dis- 
turbed by the primary operation. He, therefore, felt it wise to remove the sub- 
maxillary gland and its invested neoplasm, even though the tumor presents 
clinical and histologic evidence of benignancy. 


After studying eighty-one cases of primary and recurrent malignancies 
of the submaxillary glands, Dockerty and Mayo? condemned all forms of con- 
servative therapy. In dealing with a ‘‘mixed tumor,’’ they insisted that the 
parent submaxillary gland and the tumor should be removed en masse. If an 
immediate examination of the excised tissues confirms the diagnosis of be- 
nignaney then nothing further need be done. If, however, the tumor mass shows 
evidence of malignancy, specimen of regional tissues are removed and given to 
the pathologist. If histologic studies indicate that the neoplastic process has 
spread beyond the confines of the submaxillary gland they believe that a radical 
unilateral dissection of the neck should be done. Likewise, if the primary sub- 
maxillary tumor is anaplastic, even though there is no evidence of local in- 
vasion they resort to a radical block dissection of the neck. We agree with this 
concept. 

Unfortunately many ‘‘mixed tumors’’ have spread to important regional 
structures before the patients submit to surgery.° Technically, it is impossible 
to excise the infiltrative process once it has invaded the trachea, hypo- 
pharynx, or carotid sheath. In such instances one can excise the main mass of 
neoplastic tissue and then rely on the inhibitive influences of irradiation to 
further delay the inevitable extension. While irradiation is seldom curative 
it often retards the growth of the infiltrative process.® 
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SUMMARY 


Mixed tumors of the submaxillary gland may originate as benign tumors 
but they most certainly possess potentialities of malignant transition. In our 
case it required forty-six years for the evolution of this malignant change. His- 
tologically the excised tumor represented areas of ‘‘mixed tumor formation,”’ 
and in others there were anaplastic zones showing definite myxosarcomatous 
changes. During the first fifty-five years of its development the tumor presented 
all the signs of being a benign growth, but during the last two years it exhibited 
clinical characteristics of malignancy. Rapid growth, recurrence after excision, 
and metastasis to the brain, lungs, vertebrae, and skull, combined with infiltration 
of the trachea, carotid sheath, hypopharyngeal structures, and the gland on 
the opposite side of the neck most certainly stamped the tumor as being 
malignant. 

Conservatism, such as simple enucleation of a benign mixed tumor of the 
submaxillary gland, is to be condemned. The submaxillary gland and the grow- 
ing neoplasm should be removed en masse. If histologic studies of the excised 
specimen demonstrate malignant changes, then a block dissection of the neck is 
indicated. This is particularly true if the neoplastic process has spread beyond 
the confines of the capsule of the submaxillary gland. Experience dictates that 
such a plan greatly minimizes the incidence of recurrence. 
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CONDUCTED BY ALFRED BLALOCK, M.D. 


INTRAVENOUS CLOTTING 


AN ANALYSIS OF FIVE HUNDRED CASES OBSERVED IN ARMY PERSONNEL 
AT THE VASCULAR CENTERS 


LeRoy J. KLEINSASSER, M.D.,* DaLuas, Texas 


URING their period of operation, 502 instances of intravenous clotting were 

observed in Army personnel at the vascular centers at DeWitt General 
Hospital, Ashford General Hospital, and Mayo General Hospital. These figures, 
however, cannot be assumed to be representative of the incidence of .this con- 
dition in the entire United States Army, All patients with intravascular clot- 
ting were not treated at the vascular centers, which received only complicated 
cases, recurrent cases, and cases in which ordinary methods of therapy did not 
achieve results. The assessment of these cases as an over-all picture of intra- 
vascular clotting within these limitations is valid, but conclusions must be drawn 
with due regard to the background. 

Care was taken to exclude from the series all cases of thrombophlebitis 
migrans, which presents a special problem in relation to Buerger’s disease and 
which should, of course, be considered as a possibility in any case of superficial 
thrombophlebitis. 

Intravenous clotting falls into two categories, thrombophlebitis and phlebo- 
thrombosis. Thrombophlebitis, because it is an inflammatory process, gives rise 
to more or less severe reactions, but is usually simple to diagnose and is seldom 
complicated by pulmonary embolism. Phlebothrombosis, because it is a bland, 
quiet, non-inflammatory process, gives rise to few or no symptoms in the early 
stages, is frequently difficult to detect, is not infrequently followed by pulmonary 
embolism, and theréfore is a potentially fatal lesion. The importance of differ- 
entiating between the two types of intravascular clotting has been repeatedly 
emphasized by Ochsner and DeBakey.'*® 

Not all instances of phlebothrombosis result in pulmonary embolism, nor 
do all pulmonary embolisms terminate fatally, but that the danger is real is 
indicated by both the reported incidence and the case fatality rate. The reported 
necropsy incidence of embolism varies from 1 per cent to almost 12 per 
cents: 5% 55: 84, 85, 116, 181 and the reported case fatality rate from 2.5 to 5 per 
cent.6* * 16 The risk, furthermore, is not limited to either medical or surgical 
conditions. The report by Hunter and his associates** of eleven deaths from 
pulmonary embolism in 200 necropsied cases, is typical in its distribution: 
Five deaths occurred in medical and six in surgical cases. 


*Diplomate American Board of Surgery; formerly Major, Army of the United States. 
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The incidence, the potential death rate, and the disabling end results of 
intravenous clotting thus make it a problem of serious concern to both physicians 
and surgeons in its immediate and its future implications, That statement is 
as applicable to military medicine as it is to civilian medicine. 


INCIDENCE 


Sex and Race.—Four hundred ninety-six of the 502 patients with intrave- 
nous clotting observed at the vascular centers in the Zone of the Interior during 
World War II (98.8 per cent) were white. This is a disproportionately high 
incidence, although the nonwhite elements of the United States Army at no 
time numbered more than 12 per cent. 

From the standpoint of sex the figures are heavily weighted. The 27 women 
in the 502 cases (5.4 per cent) were nurses and WACs. 

Reports in the literature are not in complete agreement as to the sex inci- 
dence of intravascular clotting. Matas'?® in a study based on reports from lead- 
ing American and European clinics, found the incidence after operation prac- 
tically the same for both sexes, as did Hunter and his associates*® in 351 cases 
of deep venous thrombosis. Allen and his associates? and Fine and co-workers 
reported a much higher incidence in men, and Veal and Hussey,’®? in a personal 
series of 84 cases, reported that 55 cases occurred in men against 29 in women, 
a disproportion which perhaps can be explained by the fact that most of their 
cases represented propagating thromboses requiring surgical treatment. Barker 
and his associates'* reported that in acute thrombophlebitis as observed at the 
Mayo Clinic the ratio of women to men was 3:2. Both thrombosis and embolism 
were relatively more frequent in women, but fatal embolism was more frequent 
in men. McCartney’s'’*® figures suggest a somewhat opposite trend. In 689 
cases of intravascular clotting which occurred in 25,771 necropsies, the incidence 
in men was 9.1 per cent and in women 11.2 per cent, while the proportion of 
fatal embolisms was 2.2 and 3.3 per cent, respectively. Post-partal cases are 
not included in the calculations. 

Age.—F rom the standpoint of age the figures are also heavily weighted, 
most of the patients being between the ages of 20 and 39 years, because that 
age group included the great majority of all military personnel. In the 189 
cases of intravascular clotting observed at DeWitt General Hospital, for instance, 
54.6 per cent of the patients were between 20 and 29 years of age, and 41.1 per 
cent between 40 and 49 years. The average age was 26.8 years, although the 
age range for the whole series was 19 to 59 years. 

Although the figures are weighted, the relative youth of the patients in 
this series of cases is worthy of comment, since thrombosis and embolism are 
generally regarded as complications of advancing age. Any type of peripheral 
venous thrombosis is most unusual in the first two decades of life, and all avail- 
able statistics show the greatest frequency, as well as an increasing frequency, 
over 40 years of age.** °° 

McCartney,'*® for instance, in 25,771 necropsies, found the incidence of 
thromboembolism highest in the sixth and seventh decades. Eighty-one per cent 
of the patients in Stich’s'** series were over 40 years of age, 66 per cent over 
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60 years, and 20 per cent over 70 years. Fifty per cent of Miller and Rogers’!?* 
patients were over 50 years of age. Seventy per cent of Veal and Hussey’s'®? 
84 patients with deep venous thrombosis of the lower extremity were over 40 
years of age, and more than 80 per cent of Allen, Linton, and Donaldson’s? 367 
patients were in this age group. Culp,** in a study of 38 instances of embolism 
in 4,070 deaths after operation, found that 62.5 per cent were in persons over 
60 years of age, although only 41.2 per cent of all patients in the series were 
in this age group. 

The age incidence is naturally related to other factors. Ewald,® the average 
age of whose patients was 26.8 years, stated that intravenous clotting occurred 
in young persons only in the presence of circulatory disturbances. Since slow- 
ing of the blood stream has been established as an important cause of intra- 
vascular clotting, it would be expected that the incidence would increase with 
age, since the circulation time slows with age. Koch™ reported the circulation 
time to average 18 seconds between the ages of 15 and 19 years, 21 seconds 
between the ages of 30 and 40 years, and 23 seconds at 70 years. He also 
reported that it was longer at all ages after operation and in patients with cir- 
eulatory disturbances. These considerations are not applicable to any of the 
502 patients in the Army series, although indirect proof of their validity is 
found in the impressive reduction in the incidence of thrombosis and embolism 
achieved whenever preoperative measures to prevent and correct circulatory 
disturbances® 174 187, 197 are instituted. 


PREDISPOSING AND PRECIPITATING FACTORS 


Predisposing and precipitating factors are charted in Fig. 1. Though the 
fact is frequently overlooked, a large number of cases of intravascular clotting 
occur in the absence of any obvious causes. The proportion of spontaneous 
eases in the Army series was 27.1 per cent, and in 20 of the 84 cases reported 
by Veal and Hussey’*®? there was no apparent cause; in 4 of their 20 cases the 
thrombosis originated in superficial varicosities and extended to the deep venous 
system. A detailed discussion of this group of cases would not be profitable, 
since it would entail analyses of individual cases from the standpoint of posture, 
hydration, varicosities, smoking habits, obesity, foci of infection, anemia and 
other blood dyscrasias, and similar considerations.1** It must be emphasized 
that intravascular thrombosis is not only a surgical but a medical problem as 
well.?¢ 

In addition to the 136 cases of apparently spontaneous origin in the 502 
eases of intravascular clotting which make up the Army series, the vaseular 
lesion may be classified as traumatic in 183 cases (36.5 per cent), postoperative 
in 71 (14.1 per cent), and associated with previous illness in 92 (18.3 per cent). 
In the remaining 20 eases (4.0 per cent) miscellaneous causes seemed responsible. 

Direct trauma to the blood vessels, such as may oceur in fractures, sprains, 
and gunshot and stab wounds, is an obvious cause of intravascular clotting. 
Injuries of this kind are often associated with tearing, stretching, or crushing 
of regional vessels, and in other instances, though the vessel itself may not be 
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directly implicated, the thrombus may originate at the site of injury and prop- 
agate itself from there. In the Army series, 109 of the 183 cases of traumatic 
origin (Fig. 2) followed local injury, chiefly direct contusions and lacerations of 
the tissues of the extremities, and 10 followed fractures. That fractures fre- 
quently predispose to intravascular clotting is shown in numerous reports from 
the literature. In 12 of the 15 instances of pulmonary embolism following 
trauma reported by McCartney'™ in a total of 73 cases of pulmonary embolism 
the patients had sustained fractures of the lower extremities and were confined 
to bed, and Potts,'®? who reported 5 cases of thrombophlebitis in 95 fractures of 
the lower extremity, considered the complication at least partially due to 
immobilization. 
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Ochsner and DeBakey,'°® who emphasized trauma as an important factor in 
intravascular clotting, also attempted to explain why clotting does not oceur 
more frequently following extensive injury to an extremity. Trauma of equal 
severity elsewhere in the body, they pointed out, would produce blood changes 
(inereased viscosity, hyperglobulinemia, hyperproteinemia, increased fibrinogen, 
antitryptic power, peptidase and calcium and decreased carbon dioxide combin- 
ing power of the plasma),'** sufficient to be considered as factors in the produc- 
tion of thrombosis. Other changes under these circumstances, including an in- 
crease in the formed elements of the blood and increased coagulability,'** ?°* *°° 
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would also favor the production of thrombosis. The immobilization of an ex- 
tremity in a cast would therefore seem to produce an ideal situation for the 
development of intravascular clotting. The lesion does not develop more fre- 
quently, according to Ochsner and DeBakey,'** for two reasons, the youth of 
the patients who most frequently sustain fractures, and the vasodilating effect 
of choline and the increased heat of the part. It is quite possible that intra- 
venous thrombosis subsequent to trauma is the result of injury to the vascular 
endothelium, with resultant acute thrombophlebitis, as distinguished from phlebo- 
thrombosis, in which the manifestations and mechanism of production are quite 
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The importance of operative trauma (Fig. 3) in the production of intra- 
venous clotting is supported by many observations.?' 6 10%, 134 Tn the 
71 cases in this category in the Army series the lesion followed appendectomy in 
30 and hernioplasty in 10, but the figures are not particularly significant, since 
these are the two most frequent nonecombat-connected operations performed in 
military hospitals. 

Of the numerous reasons why the postoperative state predisposes to intra- 
venous clotting, three are most important: (1) slowing of the blood stream, 
which is most marked in prolonged operations and which is associated with 
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diminished cardiac action and lowered blood pressure; (2) injury of the endo- 
thelium ; and (3) changes in the composition of the blood. Changes in the com- 
position of the blood affect the prothrombin time, clotting time, calcium time, 
sedimentation rate, and platelet count. The blood platelet count rises on the 
fourth day after operation, reaches a maximum on the twelfth day, and does not 
revert to normal until the twenty-first day. According to Wright?°** *° the plate- 
lets also become sticky, their adhesiveness increasing as they increase in numbers; 
the change is in the thrombocytes rather than in the serum. Newburger,'*® 
on the other hand, has pointed out that thrombosis may occur before the fourth 
postoperative day. Lambret and Driessens'’®® reported a postoperative rise in 
polypeptides of the blood, reaching a maximum about the fifth day and being 
proportionate to the severity of the procedure. Mason''* and Takaura’s'®* 
studies on the part of tissue extracts in the production of blood clotting implied 
the importance of sharp dissection, gentle handling of tissues, and absolute hemo- 
stasis during the operative procedure. 
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Of the various types of illness (see Fig. 4) which preceded 92 cases of intra-: 
venous clotting in the Army series, pneumonia accounted for 24 cases. Others, 
including myself,®°® have emphasized the importance of pneumonia as a pred- 
ecessor of pulmonary embolism. White®°* has emphasized another important 
point, that the increasing accuracy in the diagnosis of pulmonary emboli has 
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materially reduced the number of cases which once would have been listed as 
pneumonia or congestive heart failure but which, in the light of the newer knowl- 
edge, are now correctly attributed to pulmonary emboli. The absence of preced- 
ing cardiac disease in the Army series, which is noteworthy, is probably to be 
attributed to the youth of the patients. 

Certain systemic infections, as well as localized infections, are frequently 
associated with thrombosis. Typhoid fever and influenza are important exam- 
ples. Rather unusual preceding conditions in the Army series include tsutsuga- 
mushi fever, jungle ulcer, poison oak, insect bite, malaria, and other illnesses 
contracted in the course of tropical warfare. The 2 cases of gonorrheal arthritis 
which preceded intravascular clotting are also unusual. 

The presumption is that thrombophlebitis which follows illness is caused by 
blood changes, vascular changes, and the effects of infection and circulatory 
retardation. An obvious cause is the localization of an infection in the intima of 
a peripheral vessel, where it produces raw surfaces on which platelets can be 
deposited. 

It is well established that merely keeping a patient recumbent in bed pre- 
disposes to venous thrombosis.°** Hunter and his associates,*° in 351 necropsies 
performed on middle-aged and elderly patients who had spent various periods of 
time in bed before death, found thrombi of various durations present in more 
than one-half. Hunter and co-workers,** in a comparative study of two series 
consisting of 200 necropsied cases each, found thromboses of leg veins present 
in 59 per cent of the patients who were in bed, without exercise, as compared 
with 44 per cent in patients who were ambulatory or who had exercised within 
forty-eight hours of death. They emphasized that the common denominator of 
phlebothrombosis and pulmonary embolism is confinement to bed because re- 
eumbeney favors mechanical venous obstruction and affects adversely the efficient 
return of blood to the heart from the deep veins of the extremities, which depends 
on the circulation time, the compressive action of muscles, and negative pressure 
in the abdomen and thorax. 

Luckhardt, Alpert, and Smith'!® observed that reflex inhibition of respira- 
tion will temporarily obstruct the return flow of blood to the heart and empha- 
sized the importance of position in bed. Fowler’s position is generally con- 
demned because it causes compression of the veins and retardation of the blood 
flow..7> Smith and Allen,’*® who emphasized that the most important influence 
on the circulation time was the skin temperature of the extremities (the velocity 
being slowed when the skin was cooled and increased when it was warm), ob- 
served that exercise and elevation of the parts have the same effect on the cireu- 
lation time as warmth. Friedlander** showed that flexion of the thigh with 
elevation of the extremity favors the return flow of blood. Of importance in 
connection with posture is the observation of Simpson'*® concerning the striking 
increase in the number of deaths from pulmonary embolism among elderly per- 
sons who during the London blitz had sat. for long hours with the legs dependent 
and with the pressure of the edge of the chair, particularly the crossbar of a deck 
chair, against the popliteal space and the back of the thigh. 

Early ambulation was thought to be one answer in preventing thrombosis 
and has many advocates.** 1%, 222, Coley® stressed in a study of operative 
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cases in 30 hospitals in the 8th Service Command that no patient allowed up out 
of bed within seventy-two hours had detectable intravenous clotting or embolism. 
In any event early activity in bed is desirable.?* 16 1%: 17% 1%, 207 The signifi- 


eance of such exercise has been repeatedly emphasized.** 2*: 11% 145 147-149, 161-168, 
176, 186, 201, 205 


Recurrent Intravascular Clotting —Sixty-three of the 502 patients in the 
Army series (12.6 per cent) had had previous episodes of thrombophlebitis. This 


is a consideration of great importance. No cases in this series were fatal, but the 
advice of Barker and his associates’® concerning the careful management before 
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operation of patients with residual findings of previous thrombophlebitis is em- 
phasized by the figures they report: Of 46 patients in their series who gave a 
history of thrombophlebitis less than one year before operation, 31 developed 
pulmonary embolisms, and almost one-half of the group died. 


Miscellaneous Causes.—In the 20 cases of intravascular clotting of miscel- 
laneous origin in the Army series, 7 were associated with some form of strenuous 
effort, such as hiking, carrying packs, throwing baseballs, and other athletic 
endeavors. 
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The remaining 13 cases were associated with varicose veins, which in one 
instance had been injected. The importance of this cause of intravascular clot- 
ting has been repeatedly stressed.1* 146, 163, 192 The existence of varicosities 
favors venous stasis, which is an important factor in thrombosis. For this reason, 
varicosities must be corrected preoperatively or treated by compression bandages 
during the operative and postoperative period. Compression bandages have been 
shown to be effective postoperatively in reducing the incidence of thrombophle- 
bitis even in the absence of varicosities.** _The thrombosis usually begins in the 
superficial veins and extends to the deeper veins. 


85.0% 


SUPERFICIAL VEINS 
Fig. 6. 


Site of Lesion—The 502 patients with intravascular clotting in the Army 
series presented the lesion in 563 different sites. The lower extremity (Fig. 5). 
was involved more than thirteen times more often than the upper and the involve- 
ment in 29 instances was bilateral. The superior vena cava was the site of in- 
volvement in 3 instances. . 

In the 394 cases in the Army series in which this information was available 
(Fig. 6), the superficial veins were involved 59 times and the deep veins 335 
times. In both the upper and the lower extremities the left side was more fre- 
quently involved than the right. The discrepancy may not be significant, but 
ean be explained by the more marked circulatory retardation on this side, which 
is due to anatomic considerations: The right iliae artery crosses, and compresses 
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in the crossing, the left iliac vein, while the presence of the sigmoid and rectosig- 
moid on the left side may also play a part in the production of stasis in the 
common iliae vein. 

There has been considerable discussion concerning the site of origin of 
thrombosis and embolism. Virchow,?** who in 1846 published the first correctly 
interpreted instances of embolism, was of the opinion that the clot obstructing the 
pulmonary artery came from the pelvis or the lower extremities. Aschoff’s® 
theory of thrombosis postulates the origin of fatal emboli in the femoral and 
iliac veins, but more recent observations are to the effect that many thromboses 
begin in the veins of the legs and feet.** 4% 7° 84 85, 116, 188, 154, 166, 172, Neymann?® 
described two clinical types of thrombosis, based on the site of origin, (1) a 
benign variety beginning in the veins of the legs and characterized by increased 
frequency with age, slow progression, and a tendency toward multiple but non- 
fatal emboli, and (2) a malignant variety, originating in the plantar veins and 
characterized by rapidly progressive thrombosis, occurrence in younger persons 
without increasing frequency with age, and a tendency toward the development 
of fulminating fatal pulmonary emboli. 


SUPERIOR VENA CAVAL THROMBOSIS 


The 3 instances of intravascular clotting in the superior vena cava observed 
in the vaseular centers in the Zone of the Interior during World War II repre- 
sent an unusual condition. Any variety of vena caval obstruction is rare; in 
1933 Ehrlich, Ballon, and Graham* could find only 309 cases in the world litera- 
ture. Obstruction due to thrombosis is even rarer; in 1936, Ochsner and Dixon*** 
could find only 120 cases ‘in the world literature, to which they added two per- 
sonally observed cases. According to Zambellini*™ the first two reported cases 
of superior vena caval thrombosis were by Bartolino and Hunter. 

In 95 of the cases collected by Ochsner and Dixon in which details of sex 
and race were given, there were 64 males and 92 white persons. The average age 
in 82 cases in which the age was stated was 43.6 years and the range was 9 to 
74 years. In 13 cases the cause was either not stated or could not be determined. 
In 44 cases the condition followed phlebitis, in 35 external compression, and in 
28 mediastinitis. All 3 of the Army cases were of spontaneous origin. 

The clinical rhanifestations of thrombotic obstruction of the vena cava are 
the result of stasis in the tributaries draining into this vessel and are chiefly 
limited to the upper half of the body. Edema, the principal sign, is the result 
of stasis, deficient drainage, and transudation of fluid. The venous pressure is 
elevated, due to the obstruction and the necessity for spontaneous short-circuiting 
of the flow of blood. Edema of the eyelids is early and frequent, though often 
not conspicuous because collaterals develop early and because in the upright 
position drainage is good. It may extend to the face, particularly if the patient 
is recumbent for any length of time. Cyanosis of the face, especially of the lips 
and lobes of the ears, is a prominent feature in many cases and may be explained 
chiefly on the basis of anoxemia.’®* Other symptoms and signs include dyspnea,?” 
cough, headache, vertigo, somnolence,?"* prominence of the eyes,*®* disturbances 
of vision, tinnitus, deafness, epistaxis,°* hemoptysis, dysphagia, paresthesia, and 
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psychotic manifestations. Pleura] effusions,”° increased cerebrospinal fluid pres- 
sure, and varicosities are frequent. Venous hypertension in the upper extremi- 
ties combined with normal venous pressure in the lower extremities is pathogno- 
monic of the condition if it appears in association with edema and eyanosis of 
the face, neck, and upper extremities aggravated by recumbency. 

The two principal types of vena caval obstruction, according to Carlson,** 
occur above and below the azygos vein. In the former type the azygos vein and 
its tributaries form the chief venous trunk for the return blood flow and the 
lower abdominal veins are relatively unimportant. In the latter type the super- 
ficial and deep abdominal plexuses are of greater importance and the return 
blood flow must be through the inferior vena cava. According to Wagner,’ if 
dilated dorsothoracie superficial veins are present, the obstruction can be pre- 
sumed to be below the azygos vein. Demonstrable collateral veins and other 
manifestations of superior vena caval obstruction are aggravated by exercise. 

Clinical manifestations are dependent upon and directly proportionate to 
the rapidity with which thrombotic lesions form and collateral circulation de- 
velops. They are relatively few when the lesions develop slowly and an adequate 
collateral circulation has time to develop. 

Treatment should, as far as possible, be based upon correction of the etio- 
logie factor. Venesection®* '°* may be helpful and mediastinotomy has been ad- 
vocated®*: 1°*: 17° as a decompressive measure to permit recanalized vessels to 
function. The prognosis depends upon the rate at which the thrombosis forms 
and its extent, the rate at which the collateral circulation develops, and the ade- 
quacy of the collateral circulation. In the 120 cases collected by Ochsner and 
Dixon’** from the world literature there were 85 deaths, or 75.9 per cent. 

The 3 instances of vena caval thrombosis in the Army series illustrate most 
of the considerations described. The following history is typical. 


CASE REPORT 


A white man, 26 years of age, was first observed in the course of routine examination 
after induction for a minor illness. He had markedly dilated and tortuous superficial veins 
of both upper extremities and spider-web varicosities of the chest and axilla. In reply to 
specific questioning he stated that he suffered from fullness of the face and swelling 
beneath the eyes when he was straining and doing heavy work, as well as when he first 
awoke in the morning; at this time the lower eyelids felt full and puffy. He had himself 
noted the venous anomalies on the chest, axilla, and arms, and he thought that when the 
weather was warm there was possible swelling of the hands and fingers. He had com- 
pleted basic training without difficulty, but for the past sixteen months had noted some 
shortness of breath when he was very active. 

A phlebogram with diodrast disclosed marked dilatation of the veins in the chest, 
axilla, and upper arms. The spider-web varicosities observed clinically were found to 
extend bilaterally into the axillae and around the ‘posterior shoulder regions, and dilated, 
tortuous veins extended downward toward the abdomen. In view of the moderate symp- 
toms and signs no treatment was advised. 


AXILLARY THROMBOSIS 


Of 40 cases of thrombosis of the veins of the upper extremity (7.1 per cent), 
28 (70 per cent) occurred in the axillary veins and the majority occurred on the 
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left side (58.6 per cent). Of the axillary thromboses, the right arm was affected 
in 71.4 per cent and the left in 28.6 per cent. In 7 cases of axillary thrombosis 
which I observed® at a single vascular center, the age range was from 20 to 37 
years. The causes in these cases included climbing a rope, throwing rocks, 
twisting a propeller, carrying a bucket, and playing tennis. In one ease there 
was no obvious cause. In other cases in the series and in cases reported in the 
literature the causes included grinding spark plugs, washing clothes, pulling up 
in bed, restraining a horse, swinging a golf club, pitching a baseball, lifting 
various heavy weights, and putting books on a shelf.88 Evidently some sort of 
strain is necessary for its production. 

The eases in this series followed the usual pattern. The onset varied from 
acute to gradual swelling. As a rule, pain was followed within several hours or 
several days by swelling and eyanosis. In the early stages arterial spasm was 
evident, and the hand was cold, blue, and edematous in many instances. In all 
cases the diagnosis was confirmed by phlebography, which showed the typical 
pattern of obstruction of the axillary vein. 

Several theories have been advanced to explain axillary thrombosis. Von 
Schrotter,'®* who first described the condition in 1884, maintained that stretching 
of the vein caused a localized reaction which took the form of thrombosis. 
Cadenat*' stated that the respiratory effort associated with strain distended the 
vein and produced a change in the intima which led to thrombosis. Lowenstein'’® 
contended that the position of abduction distended the vein and permitted pres- 
sure by the costocoracoid ligament and subclavian muscle. Gould and Patey“ 
were of the same opinion and demonstrated, in addition, a valve at the level of 
the subelavius muscle which ruptures following pressure by the muscle on the 
axillary vein. Veal and MecFetridge,’®* from studies on the cadaver, postulated 
compression of the vein below the head of the humerus against the subscapularis 
muscle. All of these theories are probably valid, but none explains the quiet 
type of thrombosis, which occurs without apparent cause. It may be that the 
thrombosis which develops during sleep is caused by prolonged compression of 
the vein induced by the position of the arm, particularly when it is elevated over 
the head or folded under the body. This position results in obstruction of the 
venous flow and reduction of the oxygen content of the blood, with changes in 
the intima which lead to thrombosis.'*° 

The early arterial spasm present in axillary thrombosis is best treated by 
stellate ganglion block, repeated until pain and edema subside. In the 7 cases 
observed at the DeWitt General Hospital Vascular Center®® this method was 
employed, in combination with extreme elevation of the extremity. The anterior 
approach for stellate ganglion block was used exclusively because of its ease of 
performance and the facility with which it can be taught.’*' If the method is 
employed early, it should prevent the lymphedema, which is the most disabling 
feature of this condition. As edema subsides, there is increased prominence of 
the superficial veins about the shoulder. The patients at DeWitt General Hos- 
pital, who were all seen late, showed no impressive change after repeated sympa- 
thetic blocks. 
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CLINICAL PICTURE 


The clinical picture is charted in Figs. 7 and 8. Swelling, which was present 
in 424 (84.5 per cent) of the 502 cases of intravascular clotting observed at the 
Army vascular centers, was the most prominent of the group of early symptoms, 
though it appeared first in only 140 cases (28 per cent). Pain, which was among 
the initial symptoms in 347 cases, was the first symptom in 174 (34.8 per cent). 
Cyanosis, which was among the initial symptoms in 82 cases, was the first symp- 
tom in only 5 cases. Coldness, which was among the initial symptoms in 74 cases, 
was not a first symptom in any case. Initial symptoms were always more marked 
in thrombophlebitis, because of its inflammatory character, and were slow and 
insidious in phlebothrombosis. 


NUMBER NUMBER 
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Fig. 8. 


The origin of swelling, which is the most persistent and most disabling com- 
plication of intravenous clotting, is still a matter of considerable discussion. 
Originally the edema of thrombophlebitis was explained as due to increased 
venous pressure resulting from an obstructing thrombus. This factor probably 
does play a part in its production, but not as large a part in thrombophlebitis as 
in phlebothrombosis. 

In thrombophlebitis not only the vein wall but also the perivenous tissues 
are involved in the inflammatory process. The surrounding reaction results in 
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lymphangitis,** ** 8* °* which results in turn in fibrinous exudation into the peri- 
vascular spaces. The clinical manifestation of accumulated exudation is edema. 
Recently it has been shown clinieally'*® as well as experimentally*? that 
edema in thrombophlebitis is secondary to severe arterial or peripheral reflex 
vasospasm originating in the affected segment. In severe cases vasospasm results 
in ischemia and explains the pallor of the skin which has long been recognized 
as a prominent feature in phlegmasia alba dolens. Loss of pulsation'®® in the 
affected blood supply also plays a part in the production of edema, which is in- 
creased because of stagnation, and the presence of which itself prevents absorp- 
tion of the collected fluid. This hypothesis, as will be pointed out later, is sup- 
ported by the excellent results obtained in many instances by lumbar sympa- 
thetic block. 

That pain is to be explained by reflex vasospasm is supported by the ex- 
cellent results frequently secured by lumbar sympathetic block. Cyanosis 
is explained by venous stasis due to obstruction, with resulting anoxemia. 

Pulmonary Infarction—Pulmonary infarction, which was present as an 
introductory symptom in 34 eases in this series (6.8 per cent), deserves special 
consideration. It was the presenting symptom in 41 per cent of the eases re- 
ported by Allen and his co-workers? and in 19 per cent of the cases reported by 
Veal and Hussey.'* 

The dangerous character of phlebothrombosis is evident from the fact that 
it is frequently unsuspected until this potentially fatal accident occurs. Early 
detection is difficult unless the condition is being constantly suspected. The sig- 
nificance of this problem is emphasized when it is noted that statistics show that 
2.5 to 5 per cent of deaths are attributable to pulmonary embolism.** * "7° If 
the pulmonic process is not properly diagnosed, the patient may continue to have 
showers of pulmonary emboli, which are regarded as manifestations of pneu- 
monia®®: or eardiae disease'* and which may eventually terminate fatally, 
though this is not an inevitable end result. Pulmonary infarction was not fatal 
in any case in the Army series. White®°* commented on the increasing number 
of cases in his own experience which he once would have diagnosed as congestive 
heart failure but which he now recognizes as pulmonary embolism originating in 
phlebothrombosis, though eardiae disease, of course, is a possible complication. 
Of 75 eases which White studied and in which cardiac disease was a possibility, 
it was actually present in 47 cases; the remaining 28 cases were true instances 
of pulmonary embolism originating in phlebothrombosis. In his experience at 
the Massachusetts General Hospital, 70 per cent of the patients with pulmonary 
embolism of nonsurgical origin had symptomless clotting insidious in onset and 
situated in the deep veins. ) 

Thrombosis begins in the deep veins of the leg and foot and may propagate 
and go on to embolism before it gives rise to marked clinical manifestations. It 
is necessary, if it is to be detected before complicating embolism occurs, that the 
possibility be borne constantly in mind. It should always be recollected as a 
possible development after operation, though the incidence is small, varying 
from 0.02 to approximately 1 per cent.'* * 2°? Detection is a matter of constant 
watchfulness. It involves repeated palpation of the extremities, the taking and 
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recording of serial comparative measurements, and repeated observations of the 
pulse rate, temperature, and respiration.” Eleetrocardiography* 1”: 
#9 118, 126 may be very useful but opinions differ as to the value of phlebography. 
2+ 15 96-58, 60, 66, 67, 90, 106, 112, 152, 174 T studied the serial phlebograms made in 110 
cases of intravascular clotting at the DeWitt General Hospital Vascular Center®® 
and concluded that they were of no value so far as early detection of phlebo- 
thrombosis was concerned and also of no value in identifying its loeation, even 
when the occurrence of pulmonary embolism had directed attention to its exist- 
ence. My conclusion was that alert recollection of the possible occurrence of the 
condition is of far more value than any laboratory method. 


The differential diagnosis of pulmonary embolism is frequently possible on 
the basis of periodic attacks of faintness, dyspnea, prostration, unexplained fever, 
leucocytosis, and sometimes jaundice. The diagnosis of massive pulmonary em- 
bolism, in which the patient goes into shock and dies within a few minutes, sel- 
dom presents difficulties. In patients who survive, atelectasis, pneumonia, and 
pleuritic effusions are secondary results. Roentgenologie diagnosis is disap- 
pointing except in the case of wedge-shaped infarctions.’* Suspicion of the possi- 
bility of embolism and constant, close observation are the key to successful diag- 
nosis, as I®° pointed out in a study of 9 nonfatal eases of pulmonary embolism 
observed in Army personnel. 

Once pulmonary infarction has directed attention to the existence of intra- 
vascular clotting, it is urgent that measures be taken to prevent its recurrence, 
since recurrence is a real possibility. Ziak,?'* for instance, pointed out that 70 
per cent of patients who die from pulmonary embolism have had previous at- 
tacks of pulmonary infarction, and Graves,** in a study of 194 cases, found that 
while 140 patients had had only a single attack, some had had as many as 8. In 
4 instances multiple emboli were not discovered until autopsy. 


Not more than 20 to 25 per cent of all pulmonary emboli are immediately 
fatal. According to Ziak?’* at least 60 per cent of the patients live from one 
hour to several days. In only 45 of 154 fatal cases in Graves’’® series did death 
occur within one hour or less. The remaining patients survived for at least one 
day, and some for longer periods of time, so that active treatment might have 
availed. DeTakats and Fowler*® have also emphasized the fact that in most in- 
stances of embolism there is time for treatment, first during the actual episode, 
then for the prevention of other attacks, which are increasingly dangerous as 
their number increases. Approximately one-fifth to one-fourth of these emboli 
are fatal at the onset. 


TREATMENT BEFORE ARRIVAL AT A VASCULAR CENTER 


Treatment of the 502 patients in this series before their arrival at the vascu- 
lar centers (Fig. 9) varied from bed rest in 228 cases, elevation in 141 (28.2 
per cent), heat (28 per cent), sympathetic ganglion block (20 per cent), pos- 
terior tibial nerve block, typhoid, periarterial sympathectomy, and caudal anes- 
thesia to sympathectomy in 10. The rationale of many of the methods utilized 
is obvious. Bed rest is employed because symptoms are increased with activity 
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and the edema becomes more severe. Elevation of the limb enhances the return 
flow of blood and thus prevents edema. The rest are attempts to assure vaso- 
dilatation in some form and are most effective in acute thrombophlebitis because 
of the improvement produced in arteriolar pulsations and the resulting decrease 
in edema. The rationale of the objective has frequently been explained by 
Ochsner and DeBakey :'** ‘47-48 The symptoms of thrombophlebitis are due to 
vasospasm, which affects venules as well as arterioles, and the methods to increase 
vasodilatation are therefore logical. Treatment is directed to the correction of 
the spasm which is not only arteriolar but also of the venule.*? It has been 
shown®® 1° 144 that postoperatively there is a peripheral vasoconstriction. In 
addition there is retardation of the circulation.’*® Once the has 
occurred treatment of vasospasm must be started. 


SYMPATHECTOMY AND SYMPATHETIC BLOCK 


In the Army series of 502 cases of intravenous clotting, sympathetic ganglion 
block had been done in 104 cases (20.8 per cent) before the patients arrived at 
vascular centers (Fig. 9), and it was done at the centers in 80 (16 per cent) 
additional eases (Fig. 12). The technique of stellate and of lumbar sympathetic 
block has been described elsewhere. I now prefer to use a single site for the 
injection, the second or third lumbar sympathetic ganglion. The results seem as 
good as when three sites are used, and the procedure is much less objectionable 
to the patient. 

Results of sympathetic block vary, According to Ochsner and DeBakey,"* 
who base their remarks on personal experience, complete relief can be expected 
within four days or less in 5U per cent of all cases and within five to eight days 
in another 30 per cent. Two-thirds of the patients can be discharged from the 
hospital within four to eight days after treatment is begun, and another 23 per 
cent within ten to twelve days. A follow-up study of their patients, covering 
six rhonths to two years, revealed no recurrence of edema in any instance. 


In 58 patients with deep femoral phlebitis treated by sympathetic block at 
Mayo General Hospital Vascular Center, relief of pain was accomplished in 21 
eases and relief of pain and edema in 11. In 19 cases pain was not relieved. In 
2 cases there was marked relief of vasospasm and in 2 cyanosis, sweating, pain, 
and edema were relieved. Permanent relief of edema was secured in 1 case. In 
34 patients with deep thrombophlebitis observed at the DeWitt General Hospital 
Vascular Center,®® all of whom were in the chronic stage, with durations vary- 
ing from two months to twenty-four years, edema was an impressive and dis- 
abling sequel. Ten patients had been treated in the acute stage by lumbar 
sympathetic block, with dramatic relief from pain, but edema had not been ef- 
fected, and it was greatly increased by dependency and activity. Generally 
speaking, sympathetic block is likely to be effective in the acute stage of intra- 
vascular clotting, when edema has not yet become fixed as a result of fibrosis 
and consequent lymphatie destruction, but is much less effective in the chronic 
stage, when these effects are evident. In 16 cases of chronic thrombophlebitis 
which I have studied,®° improvement in the color of the affected extremity was 
observed after lumbar sympathetic block, but there was no change in the degree 
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of edema, and discomfort was also unaffected. The results in this small series 
seem to bear out the contention that while early treatment of vasospasm by 
sympathetic block frequently achieves brilliant results, edema will be perma- 
nently controlled only when the patient begins and continues to practice eleva- 
tion of the part and to use an elastie support. 
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Fig. 10. 


Lumbar sympathectomy was done in 15 cases of thrombosis of the deep veins 
on the indication of persistent pain, cold feet, sweating, and cyanosis. The 
effect on edema was not remarkable, though there was improvement in the 
patients’ complaints of pain. In 1 instance of deep thrombophlebitis with edema 
which I observed, sympathectomy produced dramatic immediate relief from dis- 
comfort, but had no prolonged beneficial effect. The objective of sympathectomy 
is to achieve a permanent vasodilatation, but it is not indicated routinely and it 
should be done for the residuals of intravenous clotting only if a causalgie type 
of discomfort, excessive hyperhidrosis, and marked cyanosis are relieved by 
preliminary testing with lumbar sympathetic block. 


VENOUS LIGATION 


The venous ligations done in 72 cases (12.4 per cent) before the patients 
arrived at the vascular centers (Figs. 9 and 10), and done in one case at a cen- 
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ter, chiefly represent attempts to prevent propagation of quiet venous thromboses 
and the development of pulmonary emboli.?"* 

Once the diagnosis of phlebothrombosis or thromboembolism is made, or 
even suspected, immediate measures to control it are essential, in the form of 
venous ligation proximal to the thrombosis, anticoagulant therapy, or both. It 
is essential that ligation be done above the site of the thrombosis. If the clot is 
definitely limited to the leg, it may be safe to ligate the superficial femoral vein 
distal to the profunda branch, but if there is any evidence of propagation, 
ligation must be done proximal to it. One is impressed by the frequent efforts 
reported to preserve the femoris profunda, but the attempt is not safe*’; the 
site of the thrombosis may be in this very vein, and the patient may die of em- 
bolism if it is not tied off.** Frykholm*® has shown that an independent throm- 
bosis frequently originates in the veins of the deep muscles of the thigh and 
enters the common femoral vein by way of the profunda branches. 


Homans” advocated ligation of the iliac vein because, for anatomic reasons, 
a better collateral circulation is available. If bilateral ligation of the femoral 
vein seems necessary, as many authorities believe when the site of the thrombosis 
cannot definitely be determined, he advocated ligation of the inferior vena cava. 
The first ligation of the inferior vena cava by Kocher®? in 1883 and the second 
by Billroth’® in 1885 were both done in error. The first successful deliberate 
ligation was reported by Bottini** in 1893. In 1937 Krotoski®® was able to collect 
48 cases from the literature, and Collins, Jones, and Nelson®® have shown that 
the procedure is feasible and successful in a large proportion of cases. Since 
then many reports concerning the advisability of inferior vena caval ligation 
have been described in the literature.'** '%* 1%° 

Fine and Sears® advised ligation of the common femoral vein because of 
the danger of embolism from the profunda vein when it was spared by ligation 
of the superficial femoral vein. In their opinion the iliae vein should be ex- 
plored whenever there is clinical evidence of high thrombosis. If division of the 
femoral vein is done below the head of the thrombus, thrombectomy is neces- 
sary.°* 1°! 102, 146 Tn some clinics, since the site of the thrombosis in the lower 
extremity is difficult to determine, bilateral femoral vein ligation is being 
67, 79, 204 

Buxton and Coller?® performed femoral vein ligation in 24 patients with 
deep phlebitis varying in duration from two months to thirty years. Most of 
the patients desired treatment because of chronic, recurrent ulceration about the 
ankle. A smaller number suffered from swelling, pain, and easy fatigue. Super- 
ficial varices were ligated before ligation of the femoral vein. These observers 
attempted to exclude patients with arteriosclerosis from femoral vein ligation, 
and did not perforn: the operation in patients more than 55 years of age. Re- 
sults were disappointing when ligation was performed in the absence of stasis 
ulceration, but when ulcers were present there was a high incidence of healing, 
as well as marked relief of pain, although some lesions later recurred. One death 
followed complicating arterial disease and thrombosis. One patient required 
incision and drainage of a residual abdominal abscess four months after ligation 
of the femoral vein. Following the second operation, acute arterial embolism of 
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the popliteal artery developed and amputation of the leg was necessary. One 
patient had more edema following femoral ligation than before. The collateral 
circulation became prominent and edema continued to increase until ligation of 
the vena cava was carried out, after which improvement was observed. 

The details just presented suggest that treatment of deep phlebitis by liga- 
tion of the femoral vein is not entirely satisfactory. Certainly the method has not 
obtained general acceptance. The operation seems to have been performed first 
by Kraussold® for pyemia following infection of an amputation wound. In the 
majority of reported cases since that time the indications were acute processes 
such as suppurative thrombophlebitis, direct trauma to the vein, and phlebo- 
thrombosis. Homans felt it reasonable to assume that an old, sclerosed, canalized 
femoral or external iliac vein is better divided. Buxton and his co-workers*® *° 
explain the rationale on the basis that in thrombophlebitis there is destruction of 
the function of the valve. As a result, when the patient stands erect, blood 
pours down a valveless vein and returning blood must take, in part, collateral 
valved pathways which, when the phlebitic process is extensive, may themselves 
be in part incompetent. They endeavored to rectify the destroyed valvular 
system in the femoral vein by ligation of a portion of the femoroiliae system. 
The plan does not seem entirely rational, since division of the vein removes the 
remaining channel, while ligation and division of the varicose veins remove the 
only remaining pathways. The ‘‘persistent or increased swelling of the leg and 
thigh after operation,’’ which the writers mention as a complication which has 
produced considerable concern, would seem almost inevitable under the cireum- 
stances. This point was also emphasized by Dennis,** who reported a case of 
femoral vein ligation for thrombophlebitis followed by pulmonary infaretion and 
thrombosis in the opposite extremity. Dennis urged care in femoral vein liga- 
tion, in respect to destruction of the collateral veins left. I feel strongly that 
when femoral vein ligation is done, the collateral veins should be preserved, as 
they can be with the exercise of a little care. 

Northway and Buxton’*® reported 10 instances of ligation of the inferior 
vena cava, 3 for multiple recent pulmonary emboli (in 1 instance associated with 
chronically recurrent edema and ulceration of the leg), 4 for chronic edema and 
ulceration, 2 for pain and edema, and 1 for epigastric pain associated with 
phlebothrombosis. Transection was done in 1 case. In the others the technique 
consisted of retroperitoneal exposure and ligation in continuity. Compression 
bandages were used after operation, and edema of the extremities was thus con- 
trolled after ambulation was begun. These writers were of the opinion that nor- 
mal venous pressure cannot be expected in less than twelve months after 
operation. 

Northway and Greenway": demonstrated on unembalmed cadavers the vas- 
eular alterations which follow this procedure. They ligated the superior vena 
cava at its entrance into the heart and removed the inferior vena cava from the 
region of the renal vein superiorly. The whole system was then irrigated by 
means of a cannula inserted into the femoral vein via the saphenous vein, in 
order to remove as much clotted blood as possible. The inferior vena cava was 
clamped just above the bifurcation and just below the renal veins; irrigation 
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was again carried out to cleanse the collateral system. Finally, a thin suspension 
of red lead was forced into the system under pressure for one minute, after 
which the cannula was removed and the saphenous vein was ligated. Roentgeno- 
logic studies and dissection of the injected venous channels showed that the col- 
lateral vessels were amply able to take over the functions of the ligated vena cava, 
which readily filled above the obstruction. 

If the thrombosis is in the pelvic veins, Collins and his associates*® were of 
the opinion that the uterine and ovarian veins should be ligated as well as the 
vena cava. 
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Fig. 12. 


Veal and Hussey,'®? who observed 3 deaths from massive pulmonary em- 
bolism in eases of acute iliofemoral thrombophlebitis in which a new clot was 
engrafted on the old, expressed the opinion that there is danger of embolism in 
all eases of venous thrombosis for as long ‘as four months afterward. Their 
preference is to perform venous ligation distal to the saphenous vein. In 45 
cases they ligated one femoral vein, in 6 cases both, in 6 cases the external iliac, 
in 6 cases the inferior vena cava, and in 29 the common iliac. Despite their best 
efforts, there were 9 instances of embolism after ligation in the 45 eases in which 
ligation was performed before embolism was evident, but there was no further 
episode of pulmonary embolism in the 39 eases in which ligation was done after 
at least one episode of this kind. 
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Deep venous ligation was done in 72 (12.4 per cent) of the 502 cases of 
intravascular clotting which make up the Army series. It is noteworthy that in 
21 instances of pulmonary embolism observed at the Mayo General Hospital, 
ligation had been done in only 5 cases; the remaining 16 patients recovered com- 
pletely without specific therapy. Twelve patients of the 27 at the DeWitt Gen- 
eral Hospital in whom venous ligation was done had pulmonary infaretion prior 
to the operation but none developed it afterward, which suggests that adequate 
venous ligation is usually sufficient to prevent pulmonary infarction. Although 
many observers feel that ligation of the common femoral vein or ligation at a 
higher level is the method of choice in phlebothrombosis of the lower extremity, 
the majority of ligations in the Army series were done in the saphenous and the 
superficial femoral veins. No ligations of the vena cava were reported. 


ANTICOAGULANT THERAPY 


Anticoagulant therapy, in the form of dicoumarin, heparin, or both, was 
used in 17 eases in this series (3.4 per cent) with no untoward results. Theo- 
retically, this prophylactic measure seems indicated in patients in whom there is 
a thrombosing tendency. Practically, the identification of such patients is diffi- 
cult, though there has been renewed interest in the problem since the advent of 
anticoagulants. 


When I studied the bleeding and clotting times by the Lee and White 
method in 65 cases of intravascular clotting, I found no changes in the acute 
stage. Prothrombin time determinations also showed no variations from normal. 
Determinations on diluted plasma seem to detect a tendency toward increased 
clotting.2> The latter method, however, requires a skilled laboratory technique. 
Estimation of the erythrocytic sedimentation rate has been used as an index of 
activity. DeTakats** found the response to heparin of patients with excessive 
coagulability of the blood to be strikingly diminished and recommended the use 
of the decreased heparin tolerance as a diagnostic test. However, in a study of 
7 cases of intravenous clotting, I®°° was unable to confirm this and coneluded that 
a better diagnostic aid was supplied by the erythrocytic sedimentation rate than 
by the heparin tolerance test. 


DeTakats* stated that clotting factors have been known to exist in the post- 
operative state and in the presence of any kind of intravascular clotting. He 
supplied evidence that drugs like Prostigmine*’ or sulfur compounds* seemed 
to decrease the increased clotting factors. When there was an abnormal re- 
sponse,**-** it could be corrected by heparin, dicumarol, sulfur compounds, or 
prostigmine. In these cases, he uses anticoagulant therapy. 

Although numerous observers have advised caution in the use of anticoagu- 
lants, there is considerable evidence of their value* * 2% 27 4% 8% % 214 and, when 
they are properly used, of their safety. Dicumarol is favored, for it is less ex- 
pensive than heparin. Reich and his associates'® used it prophylactically in 102 
surgical patients and Butsch and Stewart?’ used it in 23 male patients after 
hernioplasty. No patient developed either thrombosis or embolism, but 2 pa- 
tients in the hernioplasty group developed hematomas in the wound. 
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Barker and his associates’? gave dicumarol to 1,000 surgical patients in 
the immediate postoperative period. In patients with a history of thrombo- 
phlebitis or pulmonary embolism following previous surgery, and in cases in 
which abdominal hysterectomy or certain other operations were performed, the 
drug was begun approximately twenty-four hours after operation. They at- 
tempted to keep the prothrombin time between thirty-five and sixty seconds 
(against a normal of nineteen to twenty-two seconds) during the period in which 
intravascular thrombosis might develop. In the first 374 cases which these ob- 
servers reported, pulmonary infarction developed in 1 case in which the pro- 
thrombin time was twenty-six seconds and thrombophlebitis in 1 case in which 
the prothrombin time was thirty-five seconds and in 1 in which it was forty-five 
seconds. Moderate or severe bleeding, with 2 exceptions, occurred only when the 
prothrombin time was above sixty seconds. 

That anticoagulant therapy is not free from risk is evident in a number of 
reports in the literature. Evans,°* who used dicumarol, heparin, or both in 56 
cases of intravascular clotting, reported hemorrhagic phenomena in 8 cases and 
2 deaths from bleeding, and Shlevin and Lederer’™ reported a death from un- 
controllable hemorrhage after dicumarol therapy. 

Yahr,?"® in an effort to evaluate dicumarol, treated-67 cases of thrombo- 
phlebitis by a uniform method. His series was divided as follows: 


Eleven cases of superficial phlebitis: Wet boric acid dressings were applied 
locally. Pain was controlled by the administration of papaverine as necessary. 
The total average dose of dicumarol was 1,000 mg. During a follow-up period 
ranging from six to ten months there had been no recurrences. 

Twenty-seven cases of deep phlebitis: The extremity was elevated and an 
icecap was applied at the point of maximum tenderness. When the patient was 
allowed out of bed, an elastic support was applied. Dicumarol was used in all 
eases. There were no instances of pulmonary embolism in the group. 


Nine cases of superficial and deep thrombophlebitis: Treatment consisted of 
elevation of the extremity, wet dressings, papaverine, and dicumarol. 


Ten eases of pulmonary embolism, in 8 of which the condition was post- 
operative: In 3 cases there were 2 episodes. Treatment consisted of sedation 
and diecumarol. No further episodes occurred. 


In the whole group intravascular clotting developed after operation in 37 
eases and either before or after delivery in 22. In the remaining cases the 
etiology was unknown, Yahr felt that in respect to length of treatment, lack of 
complications, absence of emboli, and wide margin of safety, dicumarol was a 
very satisfactory agent in the management of intravascular clotting. 

Ochsner,'*? among others,’® *? has emphasized that the principal use of 
anticoagulants is prophylactic, and that when once thrombosis has occurred, this 
type of therapy has no effect on the lesion itself and merely serves to prevent 
propagation. Numerous successful cases have been reported. Reich and his as- 
sociates'®*’ used dicumarol successfully in the treatment of 33 venous thromboses 
and 9 pulmonary embolisms which oecurred in 2,591 surgical and obstetrical cases. 
Heparin was employed for the first twenty-four to forty-eight hours, since di- 
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cumarol does not become effective for this length of time. At the end of this 
period it was discontinued. Bauer’® ?7 used heparin in the treatment of throm- 
bosis, and Priestly and Barker’** used it in the treatment of 63 patients who 
developed thrombosis and embolism after operation and concluded that its proper 
use in patients in whom pulmonary embolism is not promptly fatal should pre- 
vent about one-third of the deaths which now oceur from this condition. Other 
favorable reports were made by Wasserman and Stats?°? and by Pfeiffer and 
Sain.7** Murray and his associates,!**-**° who have considerable clinical experi- 
ence with heparin, reported a striking decrease in the incidence of postoperative 
embolism and in deaths from it following the use of this agent at the Toronto 
General Hospital, where originally over 10 per cent of all deaths were due to 
this complication, and where pulmonary emboli were found in 20 per cent of all 
post-mortem examinations. 


Bancroft® expressed the opinion that the use of anticoagulants alone is not 
sufficient to protect patients against embolism. He reported 12 patients 
treated by heparin and thrombectomy, in 3 of whom simultaneous thrombec- 
tomies were performed on both iliac veins. There were 2 deaths in the series, 
1 from thrombosis and 1 from postoperative renal insufficiency, and 1 patient 
later developed an embolism. It is well to emphasize that these drugs are 
more effective if used together.?** 


EDEMA 


The presence of edema in 380 of the 502 cases of intravascular clotting ob- 
served at the Army vascular centers is indicative of the importance of this com- 
plication. It is highly significant, furthermore, that it followed all types of 
initial therapy, including sympathetic block, sympathectomy, anticoagulant 
therapy, and venous ligation, and that it occurred regardless of whether the 
original condition was phlebothrombosis or thrombophlebitis. 


It must be agreed, as already pointed out, that in acute thrombophlebitis, 
some measure to induce vasodilatation is necessary, and that if the pain is severe, 
a direct approach, such as is accomplished by regional sympathetic ganglion 
block, is effective. If phlebothrombosis is present, anticoagulant therapy or 
venous ligation, alone or in combination, should be employed, for the condition 
may give rise to an embolism which may be fatal. Anticoagulant therapy will 
preserve the collateral circulation, wholly or in part, and will prevent a marked 
degree of edema later, but the important consideration is the prevention of 
extension of the thrombus. Elevation of the extremity and the use of supporting 
bandages whenever the extremity is dependent will also have a favorable effect 
in the prevention of edema. 


CONCLUSION 


Intravenous clotting is far reaching in its complications and sequelae. It 
may result in persistent disabling edema or even death. A compiled series of 
502 cases seen at the three vascular centers in the Army has been reviewed. 
Only 12 per cent presented no sequelae and 37.8 per cent were partially disabled 
(Fig. 13). The greatest offender was swelling. Chronic lymphedema is a 
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serious problem and is not to be regarded lightly. I believe that a proper 
evaluation of different types of treatment will relegate them to their proper 
spheres regardless of the enthusiasm of their proponents. It must be agreed 
that once acute thrombophlebitis ensues some form of vasodilatation is necessary. 
This will not always prevent the residuals of edema in a significant number of 
cases. If the condition is one of phlebothrombosis, adequate therapy to prevent 
embolism and propagation of the thrombosis are imperative. Even though the 
patient’s life has been spared, the consequences of the venous obstruction are 
serious. I am firmly convinced that the major ingredient of any form of therapy 
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Fig. 13. 


is the prevention of further thrombosis blocking an increasing number of col- 
laterals. Obviously the end result regarding the edema will depend on the 
number of collaterals that are spared. The only means of prevention of prop- 
agation of the thrombus is by anticoagulant therapy and I am convinced that 
this should be started as soon as intravenous thrombus is evident regardless if 
other modes of therapy are chosen. This is not as applicable to acute throm- 
bophlebitis as it is to phlebothrombosis. The golden period of treatment of 
lymphedema is immediate. This can be aided further by elevation at any time 
there is even the slightest suggestion of edema and the use of supportive band- 
ages any time the extremity is dependent, 
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Aneurysm Following Surgical Procedures, D. C. Elkin, Emory University, Ga.—Sur- 
gical trauma with resultant arterial injury occasionally produces arteriovenous fistulas. 
Such postoperative shunts are not infrequently found in amputation stumps or following 
hysterectomy, thyroidectomy, or thoracentesis, yet may follow any operation. Mass ligation 
of tissue containing multiple vessels should be avoided because it may be productive of 
arteriovenous aneurysms. Elkin presented six personal cases of aneurysm following sur- 
gical procedures: (1) Aneurysm of right brachial artery following venepuncture; (2) 
arteriovenous fistula of uterine vessels one year following hysterectomy for fibroids; (3) ar- 
teriovenous shunt of facial vessels subsequent to local anesthesia for tooth extraction; (4) 
aneurysm of external iliac artery due to trauma of inguinal hernioplasty; (5) arteriovenous 
aneurysm of left radial vessels at antecubital space following incision and drainage of ab- 
scess; and (6) renal vessel arteriovenous communication subsequent to nephrectomy. Barney 
Brooks reported three aneurysms following surgical trauma: two of the femoral artery 
following hernioplasty, and one following amputation. J. M. T. Finney, Jr., cited a personal 
ease in which the patient died of shock and collapse on the twelfth postoperative day fol- 
lowing cholecystectomy for acute cholecystitis. Autopsy disclosed massive retroperitoneal 
hemorrhage due to rupture of a traumatic aneurysm of the right renal artery, This was un- 
questionably due to the force of a Deaver retractor traumatizing the vessel against the body 
of a lumbar vertebra. Finney warned against the use of such sharp-edged retractors. 
Deryl Hart told of a patient who had profuse gastrointestinal hemorrhages following a 
cholecystectomy in which deep sutures were taken in the liver bed to control bleeding. Opera- 
tion revealed profuse bleeding from a false aneurysm, which had ruptured into the common 
duct. Bleeding was so brisk from an opening in the liver that control was difficult; it was, 
however, accomplished by packing the opening with muscle and suturing. Unfortunately, the 
patient left the hospital against advice and died at home of massive intraperitoneal hemor- 
rhage. J. E. J. King cited a most interesting case depicting the danger of ligation of ves- 
sels with large suture such as umbilical tape. This patient presented a large arteriosclerotic 
aneurysm of the abdominal aorta. Bilateral lumbar sympathectomy caused the aneurysm 
to decrease to approximately one-half its original size, The sac was subsequently encased 
with cuffs of fascia lata and the aorta ligated proximally with umbilical tape. Death ensued 
at a later date from massive gastrointestinal hemorrhage. Post-mortem examination showed 
that the umbilical tape had eroded into the duodenum with resultant bleeding. 


Arterial Aneurysm of the Left Common [Iliac Artery Secondary to Arte-iovenous 
Fistula of Left Popliteal Vessels, J. M. Donald, Birmingham.—A case report of a 61-year- 
old Negro man who had been shot through the left knee forty-three years previously was given. 
Large varicosities of the left lower extremity had been present for thirty-eight years. Exam- 
ination revealed a pulsating mass with a continuous thrill over the left popliteal space; the 
left iliac artery was fusiformly dilated and presented as a pulsating mass with a systolic 
bruit. Treatment consisted of ligation and excision of the popliteal arteriovenous shunt. 
Six months later there had been a regression of the iliac aneurysm to approximately one-third 
its original size. In reviewing the literature, Donald was able to find nine similar cases in 
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which an aneurysm of the proximal artery was associated with an arteriovenous fistula. In dis- 
cussion, Barney Brooks pointed out the uncertainty of diagnosing a proximal aneurysm 
in such cases, as there is always tortuosity and dilatation of the artery in arteriovenous shunts. 


Surgical Aspects in the Treatment of Aneurysms of the Aorta, Arthur H. Blakemore, 
New York.—An analysis of sixty-three cases of aneurysm of the aorta which had been treated 
surgically was given. There were twelve hospital deaths in this series, or a mortality of 
19 per cent. Seventeen, or 27 per cent are now living; fifteen of these seventeen are car- 
rying on normal activities. Treatment consisted of surgical exposure of the aneurysm 
with ‘‘controlled’’ stimulation of blood clotting by an electrothermic method, utilizing a 
10 cm. segment of wire introduced into the aneurysm for ten seconds. Following production 
of the clot, impure polythene film was wrapped about the sac to produce chemical inflammation 
and fibrosis. A layer of pure, nonirritating polythene was used to overlay the first layer of 
polythene and limit the chemical inflammation. Blakemore found the electrothermie method 
of coagulation successful if the diameter of the orifice of the aneurysm was not greater than 
the diameter of the sac. The method has been sufficiently standardized so that there is little 
technical difficulty; most of the hospital deaths were due to the severity of the disease and 
not to the surgical treatment per se. This method should be more extensively studied as it 
holds promise of avoiding death from rupture of aneurysms and affords dramatic relief of 
pain with rehabilitation in some cases. E. F. Parker cited a personal case in which a rup- 
tured aneurysm of the thoracic aorta was treated by proximal ligation. The patient sur- 
vived two weeks without evidence of urinary suppression, but died of subsequent rupture 
with hemorrhage. James Owings has treated seven patients by the Blakemore method; 
there were excellent results in two. A. O. Whipple praised Blakemore for his untiring efforts 
in combating a heretofore hopelessly progressive disease. 


Endometriosis, Joe V. Meigs, Boston——The increased incidence of endometriosis seems 
directly related to late and infrequent childbearing. The disease is much less frequently seen 
in ward than in private cases. Meigs condemned the fact that our economic system is favor- 
ing late marriage and deferred pregnancy. Endometriosis is most commonly encountered in 
the age group from 30 to 50 years. The importance of acquired dysmenorrhea as a diagnostic 
point has been overemphasized, for in 32 per cent the pain was not dysmenorrheic. Infertility 
is important in the differential diagnosis of pelvic conditions, because it is so frequently 
associated with endometriosis. Meigs was emphatic in condemning oophorectomy as the treat- 
ment of choice. Although castration will cause regression and disappearance of endometrial 
implants, such patients are often more miserable as castrates than they were with the original 
disease. Oophorectomy should be reserved for those 45 years of age or older. Chocolate 
eysts of ovaries should be carefully shelled out. Bowel implants should be resected and not 
treated by castration. Testosterone has proved its value in selected cases. 


In the discussion, all concerned heartily agreed in advocating conservatism in the treat- 
ment of endometriosis. Every attempt to salvage ovarian function must be made. Curtis 
Tyrone found endometriosis in 23 per cent of his private patients who had a pelvic laparot- 
omy. Walter Holmes suggested observation when a diagnosis of endometriosis is made. 
Many of the associated symptoms will abate spontaneously. If surgery becomes necessary, 
hysterectomy with conservation of some ovarian tissue will frequently be the procedure of 
choice. Holmes agreed that bilateral oophorectomy was worse than the disease. John Burch 
stated that endometriosis is not such a progressive disease as is commonly believed. Ob- 
servation has proved successful in most instances. The disease is characterized by a rela- 
tively low malignant potential. Burch contended that opening of endometrial cysts is all 
that is necessary in some cases. Roger Doughty rose to support further the conservative 
therapy in this disease. 

Treatment of Acute Pancreatitis With Report of Cases, Mims Gage, New Orleans.— 


The etiologic factor in acute pancreatitis is reflux of bile into the pancreatic duct. This 
reflux is due to caleuli in only 4 per cent of cases; spasm is much more likely to be the cause. 
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Rienhoff and Pickrell have shown a common ductal channel of the common and pancre- 
atic ducts in 32 per cent of dissections. Gage showed a series of cholangiograms in which 
a reflux of lipiodal into the duct of Wirsung was evident. Severe acute pancreatitis may be 
associated with tetany; this is the result of hypocalcemia due to neutralization of the fatty 
acids in the areas of fat necrosis with calcium. The pain is of such severity that the diag- 
nosis should be immediately considered. Confirmation with serum amylase studies is essential 
for diagnosis. Conservative treatment has proved to be the one of choice. In addition to the 
usual measures, such as transfusions, infusions, parenteral calcium, duodenal drainage, and 
sedation, Gage strongly advocated bilateral splanchnic block. This block not only dra- 
matically relieves the excruciating pain, but seems to abort the pathologic process by over- 
coming the spasm of the blood vessels, common duct, and sphincter of Oddi. Six cases 
with no mortality in which the course of the disease was shortened and made less severe were 
cited. Approximately 65 per cent of the patients with acute pancreatitis have associated gall 
bladder disease and will require interval surgery. 

Keith Grimson pointed out that splanchnic block interrupts visceral pathways to 
relieve pain, and warned against overlooking ruptured ulcer or acute cholecystitis. Cer- 
tainty of diagnosis would be necessary before producing splanchnic anesthesia. W. D. Gatch 
stated that cessation of pain in acute pancreatitis is an ominous sign. Alton Ochsner 
stressed the importance of serum amylase determinations in the diagnosis. He is convinced 
that splanchnic block does much more than relieve pain; it halts the progress of the disease 
by overcoming the ductal and vascular spasm. 


The Clinical Evaluation of Cholangiograms, Hart Hagan and H. L. Townsend, Louis- 
ville—The need for more frequent cholangiography was stressed. Delayed cholangiograms 
should be routine procedure in all cases with T-tube or catheter drainage and fistulas. The 
value of immediate cholangiography has not been appreciated fully because its use has been 
restricted. That cholangiograms at the time of initial surgery are a valuable adjunct to 
the diagnosis of abnormalities of the biliary system, including stone, spasm, and strictures, 
is stressed. Employing immediate visualization will frequently broaden the scope of the 
primary operative procedure and thereby lessen the frequency of secondary operations. As 
there is no predicting when it will be needed most, it is urged that a casette and plate be 
properly placed as a routine procedure in biliary surgery. Excellent cholangiographic studies 
depicting the pathology frequently encountered were presented. 


Acute Cholecystitis, J. W. Barksdale and J. Harvey Johnston, Jr., Jackson, Miss.—The 
importance of regarding acute obstructive cholecystitis as a surgical emergency was empha- 
sized. Although a six- to eight-hour period of preoperative preparation is essential to re- 
store electrolyte and fluid balance, surgery is then indicated. Most authorities agree that 
it is often impossible to determine the underlying pathology by laboratory-clinical methods; 
too often the disease advances to the stage of gangrene, empyema, and peritonitis with so- 
called conservative therapy. Barksdale and Johnston believe ‘‘ watchful waiting’’ in reality 
to be ‘‘wishful waiting.’’ It is somewhat of a paradox that a policy of diligent observation 
is universally accepted as being an unsound one in acute appendicitis, but is all too frequently 
employed in acute cholecystitis. Instituting operative therapy before the period of com- 
plication (gangrene, empyema, and perforation) would obviously decrease the mortality and 
morbidity of the disease. Cholecystectomy is feasible in above 90 per cent of cases and 
is the procedure of choice in trained hands. Cholecystostomy should be reserved for those in 
whom the general condition is precarious or the local pathology so marked that identification 
of vital structures is not feasible. By questionnaire, it was determined that 67 per cent of the 
members of the Southern Surgical Association favored early operation in acute cholecystitis, 
25 per cent preferred delayed surgical intervention, and 8 per cent utilized careful individu- 
alization to decide therapy. 

W. H. Parsons regretted that so many of the patients he treated were first seen with 
advanced cholecystitis—usually ninety-six or more hours after onset of the disease. Any 
form of therapy at this time has its drawbacks, making meticulous individualization of cases 
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essential. Stress was laid to the frequency of common duct stones in association with acute 
cholecystitis; Parsons has found a 50 per cent incidence of choledocholithiasis in his more 
recent acute cases. J. Harvey Johnston presented a series of 140 cases in which early opera- 
tion (effected within the first seventy-two hours after the onset of symptoms) had proved to be 
much safer than conservative treatment. However, delayed intervention was the procedure 
of choice if at all possible in the period from four to eight days after the beginning of the 
illness. 


Transverse Incisions in Lower Abdominal Surgery, John C. Burch, H. T. Lavely, Jr., 
and Cloyce F. Bradley, Nashville-—Transverse incisions of the Cherney type are especially 
useful in gynecologic and pelvic surgery. In the past few years, this approach has been used 
in over sixty cases with uniformly good results. Although the period of follow-up has been 
too brief, the authors have noted no wound weakness or hernias in their personal cases. Trans- 
verse incisions do require more operative time for execution; some difficulty in resuturing the 
rectus muscles to the pubis is not infrequently encountered. Burch believes these disadvan- 
tages are minor considerations when one considers the excellent exposure obtained for all pelvic 
surgery. He has found this incision to make Wertheim procedures technically much more 
feasible. Joe V. Meigs did not share this enthusiasm for transverse incisions. In a personal 
series of 150 cases he found the incidence of hernias to be too high. He favors a midline 
incision for radical pelvic surgery and questions better exposure with transverse incision. 


Traumatic Wet Lung. ‘An Experimental Study, Rollin A. Daniel, Jr., and William R. 
Cate, Jr., Nashville—The etiology of wet lung secondary to trauma and surgery was studied 
in dogs. A falling weight was used to produce controlled injury. This resulted in typical 
traumatic wet lung in the animals. As in human beings, fluid was found in parts of the lungs 
not subjected to trauma. The exact mechanism of this phenomenon is not known. These 
investigators found that simultaneous bleeding at the time of injury decreased the amount 
of fluid in the lungs. Animals, which had been subjected to previous cervical vagotomy, were 
given intravenous saline solution at the time of injury; nine of fifteen so studied developed 
a marked wet lung. However, if both a cervical sympathectomy and vagotomy had been done, 
controlled trauma and intravenous saline solution resulted in appreciable moisture in only 
one of seven. Daniel and Cate thus concluded that a reflex mechanism exists which plays a 
part in the pathogenesis of wet lung. In discussion, J. M. Mason, III, stressed the value 
of intercostal nerve block, bronchoscopy, and endotracheal catheter aspirations in the treat- 
ment of post-traumatic wet lung. 


Paralysis of the Face Supported With Facial Grafts, Barrett Brown and Frank 
McDowell, St. Louis.—Demonstration by color movies showed the dramatic cosmetic results 
obtainable by support of paralyzed faces with fascial grafts. It was emphasized that this 
operative procedure was not to be considered as a competitor to the various nerve operations 
for the relief of facial paralysis. It is frequently a valuable adjunct to such procedures, 
but is especially indicated when they have failed or are not indicated. The technique of pass- 
ing strips of fascia lata, obtained from the patient’s thigh with a Masson fascia stripper, 
from the temporalis muscle and fascia to the upper and lower lips was well depicted in the 
movies. Only a small incision over the temporalis muscle is necessary to effect the procedure; 
the fascial strips are then passed subcutaneously to the upper and lower lips with long straight 
needles, The elevation of the face given by this fascial support overcomes much of the facial 
asymmetry and aids in closing the eyelids. A most important phase of the ultimate result 
is teaching the patient to use the facial muscles less. In discussion, Louis T. Byars stressed 
the importance of overcorrecting the deformity; he stated that he had never seen a patient 
in which the fascial strips had been too tight. 


Preservation of Jaw Function Following Surgery, Trauma, and Infection, Louis 
T. Byars, St. Louis——Many fundamentals of maxillofacial surgery aiding in attaining max- 
imum jaw function were emphasized with case reports. More frequent use of subperiosteal 
resection with temporary wire splinting was urged for benign tumors. ‘This uniformly gave 
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excellent cosmetic and functional results, but is not applicable to malignant tumors, The 
importance of fixation of mandibular fragments following loss of substance to avoid con- 
tracture was stressed. This may be often accomplished with interdental wiring, but oc- 
casionally must be effected with internal bar fixation. In the operative treatment of temporo- 
mandibular ankylosis, adequate resection of bone to create a permanent false joint is neces- 
sary. T. G. Blocker presented several personal cases in which striking results had been ob- 
tained following extensive loss of mandible and overlying soft tissues as a result of gunshot 
injuries. 


Prolapse of the Gastric Mucosa Through the Pylorus, Ira A. Ferguson, Atlanta.— 
Although prolapse of the gastric mucosa into the duodenum was formerly considered unusual, 
it is now found with increasing frequency as it is being looked for. In a series of 297 gastro- 
intestinal series at the Henry Grady Hospital in Atlanta, 23 cases of herniation of the gastric 
mucosa through the pylorus were found, an incidence of 7.7 per cent. Six personal case his- 
tories, five of them of men, were reported. The symptomatology is not unlike that of peptic 
uleer or any condition which produces pylorospasm. Diagnosis depends on careful x-ray in- 
terpretation; usually a characteristic mushroom deformity in the duodenal bulb with a 
‘‘eentral streak’’ can be demonstrated. Occasionally the symptoms are so marked and re- 
fractory to conservative measures that surgery becomes necessary. Probably any procedure 
which resects the redundant mucosa and/or allows free passage to and from the duodenum 
would be successful. One of Ferguson’s patients was treated surgically with resection of the 
mucosa and a Finney pyloroplasty; freedom of symptoms was obtained. The importance of 
considering this not infrequent entity in differential diagnosis of abdominal symptomatology 
was emphasized. One of the patients reported upon had had an appendectomy and subse- 
quent cholecystectomy without relief before the diagnosis was established. 


Mesenteric Vascular Occlusion With Special Reference to Venous Mesenteric Thrombo- 
sis Due to Causes Other Than Local Trauma and Infection, J. D. Rives, L. H. Strug, and 
Irving Essrig, New Orleans.—A series of nineteen cases of mesenteric vascular occlusion 
was presented. In thirteen, thrombosis was the cause of vascular occlusion; in six, embo- 
lism. The disease is a rapidly progressive one and passes through three stages: (1) period 
of intestinal cramps with associated hyperperistalsis, (2) period of intestinal obstruction, 
and (3) gangrene. The onset may be gradual, but is quite often sudden and dramatic. 
The symptomatology features pain, moderate distention, and shock after the development of 
massive gangrene. Jaundice, which has not been previously reported, was noted in four cases 
of this series. Although the results are poor, surgery with resection of involved bowel repre- 
sents the only chance for cure. Of the eight patients in this series submitted to surgery, 
only one survived; this patient had twelve feet of bowel resected. Better results would be 
obtained if the diagnosis were established earlier and immediate surgery undertaken, The 
presence of copious peritoneal fluid is characteristic of these cases. The involved bowel is 
usually found in the pelvis; distention proximal and distal to the area of strangulation is 
equal. 


Lymphangioma of the Mesentery, G. V. Brindley and G. V. Brindley, Jr., Temple, 
Texas.—Mesenteric lymphangiomas are often denoted as ‘‘chyle cysts.’’ Although 
there is usually a palpable abdominal mass with associated discomfort, the exact diagnosis 
is often not made until exploratory celiotomy is done. Excision has proved to be the treat- 
ment of choice when feasible; marsupialization is sometimes the necessary procedure, how- 
ever. A case report was presented of a 4-year-old white male with the history of having an 
enlarged abdomen since birth, hospitalized because of abdominal pain. Palpation disclosed 
an abdominal mass. Roentgenologic studies including intravenous pyelograms were not 
diagnostic. At operation, a cystic mass ten inches in diameter filled the abdomen. As the 
jejunum was intimately incorporated into the mass, bowel resection with side-to-side an- 
astomosis was done. Postoperative convalescence was entirely smooth and the child was well 
when seen six months later. This multilocular lymphangioma constituted one-seventh of the 
boy’s total weight. *C. W. Mayo commented on marsupialization of such cysts; this may 
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be the only feasible surgical therapy. When done, it is imperative that all cystic compart- 
ments be ruptured. Infection should be anticipated and treated prophylactically with the 
various antibiotics. Sclerosing solutions are occasionally of value in aiding obliteration. 
The mistake of removing the drains too early is frequently made. In 175 cases of mesenteric 
cysts encountered at the Mayo Clinic only 7 were lymphangiomas. D, B. Cobb presented the 
case report of a 3-year-old child who, at operation for intestinal obstruction, was found to 
have a lymphangioma of the small bowel mesentery. It was possible to remove the cyst 
without resecting the bowel. At a subsequent operation, a second cystic mass was excised. 


Enterogenous Cysts of the Duodenum With Report of a Case, Which Is Most Un- 
usual, If Not Unique, W. L. Peple, Richmond, Va.—A most interesting cause of duodenal 
obstruction was found in the case of a 69-year-old white woman. In 1924, this patient 
was treated for gastric ulcer, but had freedom of symptoms until digestive disturbances re- 
appeared in the spring of 1947. X-ray studies revealed an obstructing tumor of the duodenum. 
At operation, an enterogenous cyst was found. This was successfully resected through an 
incision in the pylorus of the stomach. Review of the literature revealed this to be the 
fifteenth reported case of enterogenous cyst of the duodenum. This case is most unusual 
from the age standpoint; most of the reported cases were in infants less than 4 months of 
age. Deryl Hart presented another case of enterogenous cyst of the duodenum. His 15-year- 
old patient presented a palpable mass in the right upper quadrant of the abdomen. At opera- 
tion, a larger, noncompressible mass which seemed to be continuous with the stomach was 
found. As resection was not feasible, this cyst was anastomosed to the duodenum.  Al- 
though the patient has been completely free of symptoms since operation, Hart believes a 
Roux or Y type of jejunal anastomosis would be a better operative procedure. 


Diverticulitis of the Jejunum Complicated by Jejunocolic and Jejunojejunal Fistulas: 
Case Report, Carrington Williams and L. H. Bosher, Jr., Richmond, Va.—In a study of 
350 cases of jejunal diverticulosis, 60 patients developed surgical complications. A most 
unusual complication was manifest in the case reported of a colored woman hospitalized 
because of marked weight loss and the passage of undigested food by rectum. Barium 
enema disclosed a free communication between the transverse colon and jejunum; this 
opening was not demonstrable by gastrointestinal series. At operation, numerous mesenteric 
and antemesenteric jejunal fistulas were found. In addition to the jejunocolic fistula shown 
by barium enema, eight jejunojejunal fistulas were evident. These fistulas were discon- 
nected and the openings in the bowel closed. Six months later the patient was much im- 
proved but barium enema disclosed another fistulous communication between the jejunum 
and the splenic flexure. L. H. Landry told of a personal case involving a large tympanitic 
mass in the epigastrium. Roentgenologic studies disclosed a huge jejunal diverticulum with 
a definite fluid level. L. W. Grove commented on a patient seen recently who had intestinal 
obstruction as a result of several large diverticuli of the ileum. J. E. J. King operated suc- . 
cessfully upon a patient with a similar condition in which the intestinal obstruction was due 
to two large jejunal diverticula. 


Rationale and Results of Retropubic Prostatectomy, Ousley Grant and Robert Lich, Jr., 
Louisville.—Prostatectomy is usually effected by one of three standard methods: (1) supra- 
pubic, which has the disadvantage of passing through the bladder to reach a gland lying 
outside of the bladder; (2) perineal, which is a true surgical procedure and has the great 
advantage of removing the prostate gland and its capsule (it has the decided disadvantages 
of creating temporary urinary fistulas and not infrequent loss of sex potency); (3) trans- 
urethral, which does not permit radical removal of carcinoma. Millan of London has re- 
cently revived interest in retropubic prostatectomy. Grant believes that the fears hereto- 
fore held about the space of Retzius are unjustified. By this approach, all the advantages 
of perineal prostatectomy are obtained without the complications of incontinence and im- 
potence. A series of fifty retropubic prostatectomies without mortality, without fistulas, and 
with no impotence was presented. Grant believes this method is so far superior to the 
standard procedures that comparison is incredible. In the discussion H. W. McKay said 
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he finds incontinence of one week to three months a usual sequela of perineal prostatectomy. 
Guy Blackburn, of London, has observed Millan perform this operation with great dispatch 
on any number of occasions. If retropubic prostatectomy follows a suprapubic cystostomy, 
a transverse incision has proved the one of choice in his hands. Edgar Burns expects to add 
the retropubic procedure to his therapeutic armamentarium, but believes each procedure has 
its individual merits. Grant concluded by stating that he and Lich have given up perineal 
prostatectomy. Hemorrhage has been minimal in the retropubic procedure; the operation can 
usually be completed in forty minutes. 


Unusual Intracranial Lesions Producing Large Cranial Defects, J. E. J. King, New 
York.—A series of unusual intracranial lesions was depicted by x-ray pictures and lantern 
slides. Several large epidermoid cysts had been encountered. Diagnosis was established by 
the characteristic scalloped border with definite white line as found on roentgenologic ex- 
amination. The defects resulting from excision of these large lesions were often closed, if the 
dura was intact, by cleaning and boiling the removed bone and replacing it as a bone graft. 
No untoward results were obtained from this practice. Another interesting case with a 
large extradural air pocket was reported. This was found to be due to a defect in the petrous 
portion of the temporal bone, which allowed the entrance of air. 


Anatomical Observations on the Lumbar Sympathectics With Evaluation of Sympa- 
thectomies in Organic Peripheral Vascular Disease, G. H. Yeager and R. A. Cowley, 
Baltimore.—In a series of 162 patients with peripheral vascular disease who were subjected 
to sympathectomy, only 30 per cent were definitely improved. Feeling that nonfamiliarity 
with sympathetic anatomy may be partially responsible for the failures, careful anatomic 
studies were done on eighteen cases. Marked extremes of variation were found: no two 
cases were identically similar. No sex difference was noted. The most constant ganglion 
was that in relation to the second lumbar vertebra; it was usually found at the lower third, 


often extending on the intervertebral space. These anatomic studies showed only one of 
eighteen to have the four ganglia on one side, as is usually depicted in anatomy textbooks. 
George Lilly finds ‘‘sympathetic failures’’ are not infrequently due to not removing the 
sympathetic ganglia. In reoperating upon patients to effect an adequate lumbar sympathec- 
tomy, he finds it much easier to identify the chain if a posterior approach similar to the 
lower part of a Smithwick procedure is used instead of the usual anterolateral approach. 


The Effects of Priscol (2-Benzyl-4, 5-Imidazoline HCl) on Vascular Diseases and 
Hypertension in Patients, Keith S. Grimson, F. A. Marzoni, M. J. Reardon, and J. P. 
Hendrix, Durham.—Priscol is more specific in its action than is tetraethylammonium chlo- 
ride; it is able to block the action of adrenalin. Side reactions are not uncommon and in- 
clude flushing, palpitation, nausea, ‘‘ goose flesh,’’ and occasionally postural hypotension. 
These are rarely serious or distressing. When administered to seventeen hypertensive patients 
in dosage of 100 to 200 mg., eight showed a temporary drop of blood pressure to normal, four 
others had some reduction, and five presented no change. The cold pressor test was decreased 
or abolished in ten of the seventeen patients. Priscol proved to be of no value in determining 
which hypertensive cases would have significant lowering of blood pressure following 
sympathectomy. In peripheral vascular disease, it is felt that Priscol is able to equal the 
effects of sympathetic blocks and is thus of value in determining suitable candidates for 
surgery. Four of six patients with causalgia were aided by taking the drug. The most strik- 
ing therapeutic response was in Raynaud’s disease. ‘Even those patients who had previously 
had a sympathectomy seemed to be aided. The drug increases the tolerance to ice water 
in vasospastic functional disease. Priscol, in dosage of 25 to 75 mg., is apparently a valuable 
adjunct to the treatment of peripheral vascular disease. 


The Differentiation of Hyperthyroidism, George M. Curtis, Columbus, Ohio.—Since 
basal metabolism determinations are not wholly specific in determining thyroid activity, studies 
have been conducted to determine other tests to ascertain the degree of thyroid function. 
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After many thousands of determinations, it is evident that the protein-bound blood iodine is 
directly correlated with thyroid function. As is well known, there is a tendency in some cases 
of nontoxic goiter to develop toxicity. If these patients have suggestive symptoms, the pro- 
tein-bound blood iodine is greater than 1.2 ug per cent, and the basal metabolic rate above 
plus 4, Curtis believes incipient hyperthyroidism to be developing and advises operation. 
It is possible to differentiate hyperthyroidism from hypermetabolism by determining the 
protein-bound blood iodine. Thus menopause, anxiety states, multiple myeloma, etc., can 
be excluded. Curtis concluded by stating the determination of the protein-bound blood iodine 
to be of distinct value in the diagnosis of hyperthyroidism—more so than basal metabolic 
rate alone. However, the best way to ascertain thyroid activity is to determine the level 
of the protein-bound iodine in the blood and the basal metabolic rate. Frank Lahey stated 
that the Lahey Clinic results fully confirmed the value of protein-bound iodine determina- 
tions in the diagnosis of thyroid disease. The main disadvantage is that the determination 
is a difficult and painstaking one. A direct relationship of storm to protein-bound blood 
iodine exists. The test is of especial value in the diagnosis of the occasional case of hyper- 
thyroidism associated with a normal basal metabolic rate. The status of propylthiouracil 
has now been clarified; it provides an excellent method of preparing patients, but is not a 
substitute for surgery. No matter how long the drug is given, the percentage of recurrence 
of hyperthyroidism is the same. The incidence of complications is 1.25 per cent as con- 
trasted to 9 per cent for thiouracil. It is certainly not a drug to be used indiscriminately, 
for deaths from agranulocytosis do occur. It has eliminated trial subtotal thyroidectomy, 
however, for propylthiouracil will demonstrate what can be accomplished by surgery. Dosage 
varies from 200 to 400 mg. daily. Children and pregnant women should be given full adult 
doses. Psychotic and cardiac patients should be allowed to get completely well for two to 
three months before operation is undertaken. Radioactive iodine should be reserved for ex- 
perimental studies for the time being; otherwise, its use will be abused. It produces a marked 
degree of thyroiditis. Because of the danger of malignancy, it should not be given to patients 
with adenomatous goiter. T, C. Davison emphasized the occurrence of hyperthyroidism with- 
out an increased basal metabolic rate. In those patients with tachycardia, palpitation, and 
weight loss, the results of the ‘‘tin-box’’ should be disregarded and the patient given a 
thorough trial with propylthiouracil. Davison considers thiouracil so dangerous that it should 
be outlawed as a drug. Rawley Penick, Jr., stated that basal metabolic rates of -17 and 
lower were so frequent in the Gulf Plain section that they are considered normal. Hence, 
a reading of plus 10 per cent would represent a real increase in these individuals. 


Hyperthyroidism in Absence of Discernible Goiter, Harold L. Foss, Danville, Pa.— 
The frequency of thyrotoxicosis without enlargement of the thyroid gland is emphasized. 
Although these patients have classical hyperthyroidism, their physicians are often misled 
by the normal size of the thyroid gland. Foss found 8.4 per cent of all patients admitted for 
thyroid overactivity to have less than 30 Gm. of tissue removed at operation. While the 
milder cases may be cured with propylthiouracil, surgical resection is necessary in the majority. 
This entity is most frequently encountered in males. Frank Lahey stated that the size of 
the thyroid is in no way related to toxicity. In men, the thyroid gland is deeper and lower 
than in women; thus, an actual enlargement may be difficult to demonstrate clinically. Donald 
Guthrie is in favor of abandoning the term ‘‘exophthalmic goiter.’’ 


Further Study of Carcinoma of the Breast in the Negro, Isidore Cohn, Alfred Long- 
acre, and Robert Waters, New Orleans.—The incidence of carcinoma of the breast in the 
colored race has remained the same. The disease seems to appear at an earlier age in the 
Negro. The average duration of symptoms at the time of first examination has diminished 
but is still one to two years. Obviously, further education is essential to have the patients 
present themselves for treatment earlier. When admitted to the hospital, 62 per cent of the 
colored and 42 per cent of the white patients had clinical evidence of axillary metastasis. A 
notable increase in the use of breast biopsy has occurred in the past decade. 


Cancer of the Breast, W. P. Nicholson, Jr., and Edgar D. Grady, Atlanta.—A series 
of 905 charity patients with carcinoma of the breast was presented; 417 of the group were 
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treated surgically. Since the series ended before 1942, no hormones were used. Two of the 
patients were under 25 years of age. Surprisingly, the rate of five-year survivals was as good 
in the 20 to 30 age group as in the 30 to 60. Pain alone was the presenting symptom in 5.3 
per cent. Over 25 per cent of the malignancies had existed over one year. Less than 15 per 
cent had come in within one month of onset of symptomatology. The five-year survival rate 
was 18 per cent with positive axillary metastases; 54 per cent when the axillary lymph 
nodes were negative. Roentgen castration of patients in the premenopausal age group seems 
indicated. Although the series is small, a striking difference is noted: ten of eleven so treated 
survived five years. Simple mammectomy was done in patients over 60 years and in the poor 
operative risks. Following radical mastectomy, no swelling of the arm occurred in 56 per 
cent; 23 per cent had slight, 14 per cent moderate, and 7 per cent severe swelling. Eighty- 
six per cent of the malignancies were located at the upper half of the breast. Local recur- 
rence occurred in 16 per cent. In discussion, T. C. Davison emphasized the striking differ- 
ence in five-year survival rates in private and clinic patients: 55 per cent in the former and 
28 per cent in the latter group. Testosterone in daily dosage of 50 mg. is helpful in those 
patients with osseous metastases. 


Bacteriostatic Agents as Adjuvants to Anal Surgery, Curtice Rosser, Dallas.—Bac- 
teriostatic agents are valuable adjuncts to the success of anal surgery: hemorrhoidectomy, 
fistulectomy, and. sphincteroplasty. Reliance on constipating diets gives a false sense of 
security. Gelfoam or oxidized cellulose, when used as a covering to rectal wounds, seems to 
aid healing. Sulfone (NU-404) can be given without toxic effects and decreases the coliform 
bacterial count of the stool. It results in no change in the healing time of rectal wounds, 
but probably aids in increased function following fistulectomy. A. R. Koontz reminded the 
group that fibrin is converted into fibroblasts in the healing of wounds. Thus, frequent 
change of gauze dressings removes valuable fibrin and delays wound healing. 


Current Trends in Surgery of the Distal Colon and Rectum for Cancer, A. S. Graham, 
Richmond, Va.—Fifty leading colon surgeons were contacted to determine their policies in 
the management of malignancies of the sigmoid, rectosigmoid, and rectum. A similar study 
in 1938 disclosed that most surgeons favored colostomy and stage resection of lesions of 
rectum and rectosigmoid. There is now a pronounced trend away from extraperitoneal pro- 
cedures; primary anastomosis is increasingly favored. Routine proximal drainage is un- 
pleasant and frequently unnecessary. Of the group consulted, 84 per cent use chemotherapeu- 
tie agents routinely; 36 per cent use one of these drugs locally at operation. The trend 
toward anterior resection for lesions of the upper rectum and rectosigmoid is apt to be short 
lived: 24 per cent never use the procedure, 58 per cent rarely, and only 18 per cent routinely. 
The classic abdominoperineal resection for rectal and rectosigmoidal lesions is used by 82 
per cent; most prefer a one-stage procedure. In the discussion, R. 8S. Daniel of Los Angeles 
pointed out that the incidence of local recurrence following anterior resection was 15 per cent 
as compared to 3.4 per cent following abdominoperineal resection. 


Familial Polyposis and Carcinoma of the Colon, W. L. Estes, Jr., Bethlehem, Pa.— 
Case reports of a remarkable family showing the marked familial tendency of diffuse polyposis 
of the colon with the strong probability of development of carcinoma were given. The mother 
died at the age of 41 years of cancer of the sigmoid. A 38-year-old daughter presents diffuse 
polyposis of the transverse and descending colon. A 29-year-old son presents similar lesions 
in the rectum and sigmoid. Both have refused surgery thus far. Another son, 25 years of 
age, has had an abdominoperineal resection for carcinoma of the rectum. He is alive and 
well five years postoperatively, but declines surgery for the numerous remaining colon polypi. 
A daughter died at the age of 24 years of carcinoma of the sigmoid superimposed on 
familial polyposis. Another member of the family died at the age of 29 years of cancer of 
the sigmoid; rectal polyposis had been detected eight years earlier. A 21-year-old daughter 
is alive with an ileosigmoidostomy following a colon resection for polyposis. There is no 
familial history of malignancy on the paternal side. Estes urged surgery in all cases of 
familial polyposis of the colon; he believes this to be a 100 per cent premalignant condition. 
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Complete colon resection with permanent ileostomy is usually the procedure of choice. Oc- 
casionally it will be possible to avoid an enterostomy by salvaging the rectum. R. B. Cattell 
reported a similar family group in which four children had multiple polyposis. The entity 
passes from generation to generation as a mendelian dominant. Total colectomy with 
ileostomy should be used in all cases because recurrence in the rectum is so likely. C. W. Mayo 
pointed out that 5 per cent of patients with colon polypi had polypi elsewhere, such as stomach, 
small intestine, ete. 


Low Anterior Resection, With and Without Transverse Colostomy, C. W. Mayo, 
Rochester, Minn.—A comprehensive study of 200 unselected patients who had had low an- 
terior resection for malignancy was carried out. All growths were from 5 to 15 em. above 
the dentate margin. In 100 of the patients, complementary colostomy was done; in the 
other 100 no proximal decompressive or defunctionating procedure was carried out. The 
hospital mortality for the entire series of 200 was nine deaths, or 4.5 per cent. Only 3 per 
cent of those with colostomy died, while 6 per cent of those without colostomy died. How- 
ever, four of the deaths in the latter groups were due to pulmonary embolism; thus, the cor- 
rected mortalities are not significantly different. The morbidity, as would be expected, was 
much higher in the colostomy group. While 82 per cent of those without colostomy were out 
of the hospital in one month, only 4 per cent of those with proximal enterostomy were. Mayo 
believes that low anterior resection has a definite place in the treatment of malignancies of 
the rectosigmoid and upper rectum, since retrograde lymphatic metastases are infrequent. 
He warns that careful case selection is essential, and urges that one get at least 2 em. below 
the lesion to minimize recurrence. In discussion, R. 8. Daniel reported forty-four personal 
cases of primary aseptic anastomosis following colon resection for malignancy. There were no 
deaths in the series. On the other hand, there were two deaths in a group of seven colon 
resections of the Mikulicz type. R. G. Doughty stressed the not infrequent occurrence of 
multiple primary malignancies in the colon. He cited a personal history in which the patient 
had multiple carcinoma of the sigmoid. R. B. Cattell and the surgical staff of the Lahey 
Clinic favor one-stage abdominoperineal resection for malignancies of the rectum and recto- 
sigmoid. In a series of 383 abdominoperineal resections done from 1942 to 1945, only two 
two-stage procedures were done. Cattell questions one’s ability to determine clinically ideal 
eases for anterior resection; he believes abdominoperineal resection should be employed 
routinely, Sulfathaladine is used preoperatively. Intraperitoneal antibiotics, that is, 200,000 
units of penicillin, are used only when contamination occurs. Sulfa drugs are not used 
locally. 


The Present Status of the Problem of Gastric Cancer, R. Lee Clark, Jr., Houston.— 
Review of the literature reveals an increasing resectability with a decreasing mortality for 
gastric cancer. In 1805, resection was done in only one in 200 patients; now one in three have 
gastric resection. The mortality has steadily declined from 75 to 5 per cent. Every effort 
to establish earlier diagnosis must be instituted, for here lies the great fallacy in present- 
day treatment. In‘spite of increasing resectability and lowering operative mortality, a 
patient with a gastric carcinoma has only a 5 per cent chance of five-year survival, Of the few 
fortunate enough to have gastric resection before lymph gland metastasis has occurred, 50 
per cent survive five years. Every gastric ulcer should be regarded as a malignant one 
and treated surgically. In discussion, Alton Ochsner emphasized that treatment must be in- 
stituted before the diagnosis can be made by present-day standards. Every lesion must be 
treated as a carcinoma. Although roentgenograms are considered 90 per cent accurate in our 
present concept of gastric cancer, exploratory operation should be advised in those with weight 
loss and stomach complaints, even though roentgenologie studies are negative. Prank Lahey 
urges more total gastrectomies in the therapy of gastric malignancy. Since follow-up is 
so difficult, surgery should be advised for all gastric ulcers; one in ten are malignant. Joe 
Meigs cited two recent cases in which carcinoma in situ of the stomach was diagnosed by 
cytologic studies of the gastric juice. It is likely that extension of such studies will result 
in earlier diagnosis. G. Blackburn reported lowering of operating time in total gastrectomy 
by using two teams, one thoracic and the other abdominal. 
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The Surgical Treatment of Peptic Ulcer; A Comparison of the Results of Gastro- 
enterostomy, Gastric Resection and Vagotomy at the Duke Hospital, C. E. Gardner, Jr., 
and Deryl Hart, Durham. An analysis of 265 surgically treated patients with peptic ulcer 
is given. Gastroenterostomy was done in 68 cases; it is the procedure of choice in older pa- 
tients with cicatricial ulcer and pyloric obstruction. Hospital mortality was 7.3 per cent for 
the group; 88 per cent were relieved of symptoms. Malfunctioning stomas were present in 
19 per cent; in 3 cases, secondary operation was necessary. Subtotal gastric resection was 
employed in 123 cases. Over-all hospital mortality was 8.9 per cent. If the patients with 
massive bleeding are excluded, the rate is lowered to 6.6 per cent. Five of the 8 deaths were 
due to injuries to structures about the duodenal stump: 2 duodenal leaks, 2 injuries to the 
common duct, and 1 damaged hepatic artery. Postoperative gastric retention occurred in 14 
per cent of the patients; 84 per cent were relieved of symptoms; 5 per cent presented recur- 
rences. Pyloric exclusion procedure was used in 27 per cent. Vagotomy was done in 77 pa- 
tients and 80 per cent were improved; 36 per cent presented postoperative gastric retention; 
one-third of these (14 per cent of the total) required a secondary operation. Eight per 
cent complained of persistent intestinal cramps and diarrhea following vagotomy. The only 
death in the group resulted from rupture of a hugely distended stomach. As a result of their 
critical analysis, Gardner and Hart concluded: (1) none of the operations employed for the 
therapy of peptic ulcer give uniformly satisfactory results; (2) gastroenterostomy is ap- 
plicable in only a few cases, but is the procedure of choice in elderly patients with cicatricial 
stenosis; (3) gastric resection remains the procedure of choice at this time; (4) vagotomy 
is contraindicated in the presence of hemorrhage, gastric ulcer, and pyloric obstruction. 
The status of vagotomy in association with gastroenterostomy or pyloroplasty is being de- 
termined. The greatest indication at present for vagotomy is marginal ulcer. 

In discussion, L. W. Grove presented a personal series of 150 gastric resections with 
only one death, a mortality of 0.66 per cent. Three-fourths were of the Hofmeister antecolic 
type. F. W. Bancroft remarked that vagotomy is usually a first step operation for peptic 
ulcer. Hart emphasized that vagotomy can paralyze the stomach and thus it disturbs the 
stomach as much as resection. He believes vagotomy should be restricted to experimental 
projects until its indications and dangers are determined. 


Surgical Treatment of Obstructive Lesions of the Esophagus, James M. Mason, III, 
Birmingham.—Brief case reports with illustrative roentgen studies of the usual obstructive 
lesions of the esophagus were given. Transabdominal esophagogastrostomy of the Finney 
type was favored for esophageal achalasia. The feasibility of resecting high esophageal lesions 
and effecting satisfactory intrathoracic esophagastrostomy was emphasized. An excellent 
result was obtained in a complete lye stricture of the cervical esophagus; a plastic procedure 
through an approach anterior to the sternomastoid was used to re-establish continuity. 

Alton Ochsner opened the discussion by stressing the two bugbears of esophageal surgery 
which persist despite antibiotics: (1) contracted blood volumes, so frequently encountered 
in malignant disease and chronic infections, must be corrected if the patient is to withstand 
such massive surgical procedures; (2) anastomotic strictures remain a source of postoperative 
concern; these may be avoided if particular attention is paid to maximum enlargement of the 
severed end of the esophagus. The case report of a successfully resected carcinoma of the 
upper thoracic esophagus~in a 77-year-old colored man was presented. Dailey emphasized 
three essentials of postoperative management: (1) avoidance of administering intravenous 
saline solution, thereby lessening anastomotic edema; (2) not passing the Levine tube through 
the site of anastomosis; and (3) allowing liquids as soon as the patient reacts, for they will 
cause no more harm than swallowed saliva. Edgar Davis prefers transthoracic esophago- 
gastrostomy for achalasia. 


Preliminary Report on the Use of Tantalum Mesh in the Repair of Ventral Hernias, 
Amos R. Koontz, Baltimore.—Realizing the need for improvement in the results of large ven- 
tral hernias, Koontz used tantalum mesh in experimental animals to determine its clinical 
value. In four dogs, the rectus muscles were resected. Repair was effected by interposing 
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tantalum mesh between the peritoneum and subcutaneous tissue. In all four animals, a 
secure repair with no gross or microscopic tissue reaction was obtained. The experimental 
results were so gratifying that he used the method in five clinical cases—all patients with 
large or recurrent hernias. To date, each of the five repairs has been completely successful. 
In each case, the usual repair was re-enforced with a layer of tantalum mesh. Follow-up 
roentgenograms showed some fragmentation of the mesh, but no symptoms whatsoever were 
associated. All dead space should be carefully obliterated; it is essential to cover the mesh 
with skin that has attached subcutaneous tissue. Subsequent laparotomy is feasible, for 
the mesh can be cut with ordinary surgical scissors, J. M. T, Finney, Jr., praised Koontz for 
his continued endeavors in overcoming the problem of large and recurrent hernias. W. J. 
Prioleau finds alloy steel wire to be the suture of choice in hernioplasty. 


Spontaneous Perineal or Para-Rectal Hernia, Thomas Harrold, Macon, Ga.—The case 
report of a spontaneous levator or perineal hernia in a 36-year-old white man was presented. 
There had been no antecedent trauma. The patient complained of intermittent painful 
swelling to the left of the rectum. Examination revealed a 5 by 8 cm. mass in the left 
ischiorectal fossa. At operation, a fibromatous mass and hernial sac were excised; the open- 
ing in the levator muscle was closed with interrupted sutures. Pathologic study of the ex- 
cised mass revealed it to be a fibrous hemangioma. In a review of the literature, five of the 
eight cases were associated with tumors, one of which was malignant. Thus, tumors seem 
to play a prominent part in the etiology of pararectal hernias. 


Comparison of War and Civilian Experiences in Management of Perforating Ab- 
dominal Wounds, David H. Poer, Atlanta.—The recent war standardized the treatment of 
perforating abdominal injuries and lowered the mortality from 50 to 19 per cent. This was 
effected by better appreciation of the underlying pathology and the pathogenesis of shock, 
an increased knowledge of protein and electrolyte balance, and the routine use of chemo- 
therapeutic and antibiotic agents. The importance of complete diversion of the fecal stream 
in wounds of the colon and rectum was emphasized. While the time factor is most important 
prognostically, multiplicity of wounds to intra-abdominal viscera is even more important. 
Oglivie has aptly classified deaths within the first two hours as due to hemorrhage, within 
the first two days as due to shock, and within the first two weeks as due to infection. Pat R. 
Imes emphasized the use of multiple transfusions in lowering mortality. He is not in full 
accord with the concept of fecal diversion in colon injuries. In a series of 168 such injuries 
in the Mediterranean theater treated by primary suture, there was a mortality of 12 per cent, 
which compares favorably with resulis obtained by exteriorization. Ambrose H. Storck 
urged the development of protective armor against atomic energy. G. Blackburn agreed 
with Imes in primary suture of colon injuries. 


Construction of a Vagina With the Use of Skin Grafts and Vitallium Mold, Walter 
R. Holmes, Atlanta.—Excellent anatomic and functional results were obtained in three pa- 
tients with congenital absence of the vagina. By careful sharp and blunt dissection a space 
between the vagina and rectum was developed. A split-thickness graft everted over a suit- 
able vitallium mold was then inserted; care was taken to suture the edge of the graft to the 
vestibular mucosa. Approximation of the labia mucosa aids in immobilization of the mold and 
graft. Attention was called to the frequent association of urinary tract anomalies with 
congenital absence of the vagina. Each of these three cases had such congenital anomalies. 

T. G. Blocker, Jr., presented a personal series of six patients treated by this method. 
He utilized an acrylic mold with an enlarged cephalic end; this remained in place well. 
L. RB. Wharton stated that this method of construction of an artificial vagina was so simplified 
that it was the procedure of choice. Dissection of a wide space is essential to gain adequate 
depth; skin grafts should be used in every case. Making the mold of proper form is of 
more importance than is the material from which the mold is made. Postoperative care should 
feature daily dilatation; large Pyrex test tubes function as excellent dilators. 


: 
: 
me 
H 
| 


Announcement 


Medical and Surgical Supplies Desperately Needed in 
War-Devastated Areas 


Continued aid in the form of medical and surgical supplies from America is needed to 
prevent widespread suffering and death among the peoples of war-devastated areas throughout 
the world. It is earnestly requested that all members of our profession help us provide such 
aid through the Medical and Surgical Relief Committee, Inc. 

During the past seven years, with little publicity and modest financial support, this 
committee has provided more than one million dollars worth of desperately needed medical, 
surgical, and dental supplies and applications to stricken areas overseas. These materials are 
sent to hospitals, physicians, and dispensaries giving free medical care to the needy. 

Our colleagues in Europe and the East are still faced with an appalling lack of basic 
medical equipment. Some have not even seen a medical journal or textbook printed since 
1939, and are woefully uninformed of many of the latest medical advances. 

We are able to do a great deal to alleviate this situation through the Medical and Sur- 
gical Relief Committee which receives, sorts, reconditions, and ships material, ranging from 
physicians’ samples to used instruments, in response to authenticated appeals from overseas. 

The items most consistently requested and most vitally needed are: 


Adhesive tape Liver and iron capsules 
Ampules—all types Microscopes 
Anesthetics (local, general) Penicillin 
Antisepties (crystal, ointment, tablets) 
Aspirin Quinine—tablets, capsules 
Aspirin combinations Rubber sheeting and tubing 
Autoclaves Santonin and combinations 
Baby supplies Scientific apparatus 

bottles Sedatives 

cereals Standard medication for various 

clothes conditions 

eanned food Sterilizers 

nipples Streptomycin 
Cod-liver oil Sulfas—tablets, liquids 
Cotton—gauze, all forms Surgeon’s gloves 
Dietary supplements Surgeon’s needles 
Germicides Surgical instruments 
Hospital ware Thermometers (fever, F. or C.) 
Hot-water bottles and syringes Vitamins—all types and strengths 
Hypo needles and syringes for children and adults 


—and the most pressing need of all is for recent medical, surgical, and dental 
textbooks and journals 


Please forward any such supplies which you and your hospital can donate to this great 
need to: 


The Medical and Surgical Relief Committee, Inc. 
Room 328—420 Lexington Avenue 
New York 17, N. Y. 


Fleet Admiral Halsey is president and Edward R. Stettinius, Jr., is chairman of the 
board of directors and Dr. Allen Whipple, of New York, is chairman of the medical advisory 
council to the Medical and Surgical Relief Committee, Inc. 
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Penicillin 
Hydroxylamine 
hydrochloride 


Penicillin 
Hydroxylamine 
hydrochloride 


Staphylococcus 
aureus 


Staphylococcus 
aureus 


Hydroxylamine 
hydrochloride 


April, 1948 


STERILITY TEST—one of 138 separate tests made by Abbott in 
the production of dependable penicillin: Six tubes, each containing 
15 cc. of sterile culture medium, are used. Tubes 1, 2,3 and 4 receive 
1 ce. of a solution of 100,000 units of penicillin dissolved in 10 cc. of 
hydroxylamine hydrochloride. This chemical compound inactivates 
penicillin so that its antibiotic power does not influence sterility 
findings. Tube 4, in addition, receives 1 cc. of a 24-hour culture of 
Staphylococcus aureus to show whether penicillin had been inacti- 
vated. Activity of S. aureus is tested by tube 5, which receives 1 cc. 
of bacteria Iculture only. Tube 6 receives 1 cc. of hydroxylamine 
hydrochloride to test sterility of inactivator. All six tubes are incu- 
bated at 37° C., observed on 2nd, 4th and 7th days. (F.D.A. require- 
ment, 4 days.) Typica Itests results: Tube 6 remains clear, showing 
inactivator was sterile. Tube 5 grows out (becomes cloudy with 
bacteria ), showing that S. aureus is active. Tube 4 grows out, proving 
that penicillin init and in Tubes 1, 2 and 3 had been inactivated by 
hydroxylamine hydrochloride. Tubes 1, 2 and 3 remain clear, show- 
ing that no bacterial growth has taken place and penicillin is sterile. 


a exacting and varied tests—138 in all 
—protect Penicillin Abbott in the course of pro- 
duction. These 138 Abbott tests, in addition to 
those conducted by the Food and Drug Adminis- 
tration, are your assurance that Penicillin Abbott 
can be used with confidence. From mold to finished 
product, the tests include not only sterility but 
also potency, pyrogens, toxicity, penicillin G con- 
tent, heat stability, pH, moisture content, solu- 
bility and crystallinity. As a result, Penicillin 
Abbott is absolutely dependable— whether in 
cartridges, vials, troches, tablets or ointments. 
Remember the name Assorr for penicillin needs. 
Assotr Lasoratories, Norta Cuicaco, ILiinots. 
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WESTERN JOURNAL of SURGERY PUBLICATIONS 


Periodical 
WESTERN JOURNAL of SURGERY. OBSTETRICS and GYNECOLOGY. The outstanding western 


specialty publication, keeping pace with the development of surgery, obstetrics and gynecology in the West. 
Official for the Pacific Coast Surgical Association, The Pacific Coast Obstetrical and Gynecological Society, 
Los Angeles Obstetrical and Gynecological Society, The Pacific Northwest Medical Association, San Francisco 
Obstetrical Society, San Francisco Surgical Society and Puget Sound Surgical Society. Issued monthly. Sub- 
subscription price $5.00 year []; $8.50 two years []. Veterans $4.00 year []; $7.50 two years ____+++SESESFEFeFesesd 


Forthcoming 
1947 TRANSACTIONS of the AMERICAN ASSOCIATION for the STUDY of GOITER. 


Forthcoming, Spring 1948. The most recent studies and findings of the nation’s outstanding goiter authorities. 
Estimated 300 pages, 614”x91'”, illustrated, embossed, blue clothbound. Prepublication price, $6.00 _..... 0 


PROCEEDINGS of the THIRD AMERICAN CONGRESS on OBSTETRICS and GYNECOLOGY, 
1947. Forthcoming, Spring 1948. Records the first meeting of the Congress since the war. An invaluable 
compilation of the most recent thinking, progress and development in obstetrics and gynecology. Estimated 
450 pages, 7”x10!4”, profusely illustrated, embossed, blue clothbound. Prepublication price until April 1, 
1948, $8.00. 


1947 TRANSACTIONS of the AMERICAN SOCIETY for the STUDY of STERILITY. ...... 
Forthcoming, Spring 1948. The second volume of studies by recognized leaders in this increasingly impo.- 
tant field. Estimated 200 pages, 64%2”x9'%”, illustrated, embossed, blue clothbound. Equitable price to be 
announced 


In Print 
PROCEEDINGS of the SECOND AMERICAN CONGRESS on OBSTETRICS and GYNECOL- 


OGY. 1942. One of the outstanding American reference works in the fields of clinical obstetrics and gyne- 
cology. 438 pages, 7”x10%2”, embossed, blue clothbound. Limited stock in print. $6.00 oO 


1946 TRANSACTIONS of the AMERICAN SOCIETY for the STUDY of STERILITY. published June, 
1947. A noteworthy assembly of recent studies in the growing field of sterility. The initial volume of a 
series which will unquestionably mount in importance with each annual edition. 174 pages, 6144”x9¥,”, 
illustrated, embossed, blue paperbound. $6.00 oO 


1942-1946 TRANSACTIONS of the AMERICAN ASSOCIATION for the STUDY of GOITER. 


Published May, 1947. The authoritative postwar volume on goiter. Contains some of the first collected pub- 
lished material on the use of irradiation iodine in the study and treatment of goiter. 274 pages, 644”x91%", 
illustrated, embossed, blue clothbound. $6.00 0 


TRANSACTIONS of the AMERICAN ASSOCIATION for the STUDY of GOITER. Separate vol- 
umes for the years 1939, 1940. Limited stocks in print. Reduced price per volume, $3.00 _...  =>ssssesaiéiaOd7 


1938 TRANSACTIONS of the THIRD INTERNATIONAL GOITER CONFERENCE and the 
AMERICAN ASSOCIATION for the STUDY of GOITER. Transactions of the last joint meeting 
in Washington, D.C. 13 Sections, 564 pages, illustrated. Limited stock in print. Reduced price, $3.00 _._.._ J 


Gentlemen: Please send me the publications checked above. q 


WE STERN JOURNAL I remit herewith (]. 1 will remit when billed upon receipt of volumes 
of SURGERY. ordered 


PUBLISHING CO. Hye 
302 PHOENIX BLDG., PORTLAND 4, ORE. 


Address 


Please type or band letter and mail today 
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DESIGNED FOR PRESSURE DRESSINGS 


‘WALLCOWASTE 


SUPERIOR SURGICAL COTTON WASTE 


BLEACHED WHITE 


: No Lumps « All White « Easy to Handle 

Easy to Sterilize Uniformly Resilient 
WRITE FOR A PROFESSIONAL SAMPLE 
C. GILBERT WALLWORTH & COMPANY 

326 S$. DELAWARE AVENUE 

" PHILADELPHIA 6, PA. 


; Clarkes FACIAL and BODY PROSTHESIS 


‘*Facial and Body Prosthesis’? emphasizes the importance of prosthesis as a method of 
repair high in cosmetic, psychologic and physical value. Its text and illustrations demonstrate 
J this vividly, and at the same time instruct in every aspect, every stage of repair by this 
means. Whether you require this knowledge for actual practice—or for advisory purposes, 
you will find this a valuable tool. By Carl Dame Clarke, Associate Professor of Art as 
Applied to Medicine, School of Medicine, University of Maryland; Captain, Sanitary Corps 
Army of the United States, Department of Moulage and Prosthetics, Army Medical Museum. 
e 200 pages, 75 illustrations. $5.00. 


J THE C. V. MOSBY COMPANY—St. Louis 3, Mo. 


AMERICAN OCCUPATIONAL THERAPY ASS'N 
J Invites you to become 

a subscriber to its new official journal 
: The American Journal of Occupational Therapy 
7 FOUNDED 1947 

CHARLOTTE D. BONE, O.T.R., Editor 

% Published Bi-monthly $1.00 per copy, $5.00 per year ($5.50 foreign) 
; Presenting authoritative information in all branches 


of occupational therapy, a field of expanding 
application in the realm of physical medicine. 


g THIS COUPON | American Occupational Therapy Assn. 
5 WILL EXPEDITE | 33 West 42nd St., New York 17, N. Y. 
OF Therapy. 
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ANOTHER BRITISH 
BOOK 


° FROM THE MOSBY 


PRESS 


PATHOLOGY of TUMOURS 


By R. A. WILLIS, D.Sc., M.D., F.R.C.P. 


Sir William H. Collins Professor of Human and Comparative 
Pathology, Royal College of Surgeons, London. 


Formerly Pathologist to the Alfred Hospital, Consultant Path- 
olozist to the Austin Hospital for Chronic Diseases and Lecturer 
on the Pathology of Tumours in the University of Melbourne, 


Australia. 


Pathology of Tumours presents the 
most thorough and up-to-date informa- 
tion on tumours. It discusses the trends 
of malignant disease and gives impor- 
tant data with reference to the experi- 
mental investigation of cancer. 


Most of the material is based on studies 
done in the pathology laboratories of 
the Alfred Hospital, Melbourne, during 
a fifteen year period of work done there 
by the author. The book was written in 
London while Dr. Willis pursued his 
research work in the Royal College of 
Surgeons, in which he is still engaged. 
Thus, the book represents special and 
concentrated interest in tumours over a 
period of twenty years. 


It will have concerted appeal to patholo- 
gists, research workers and senior stu- 


1050 Pages — 


Illustrated — 


dents ; but it is written so that clinicians 
and beginning students will find it in- 
telligible. Specialists in all medical 
subjects will find it useful as a reference 
book. 


Covering controversial subjects, the 
author clearly indicates that they are 
controversial—yet freely states his own 
opinions in order to avoid non-com- 
mittal vagueness—freely admitting that 
they may need to be modified or altered 
in the light of future experience. 


The book is illustrated profusely with 
five hundred microphotographs and 
diagrams. A complete bibliography is 
arranged so that attention can at once 
be drawn to the more important works, 
and articles of outstanding significance 
receive special comment. 


Price, $20.00 


Obes 


THE C. V. MOSBY COMPANY 
3207 Washington Blvd., St. Louis 3, Missouri 


M.J. 


Please send me a copy of Williss PATHOLOGY OF TUMOURS. The price is $20.00. 


] Enclosed is my check. 


(] Charge my account. 
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Edition—Just Of P. 


SOURCE BOOK OF 
ORTHOPEDICS 


By EDGAR M. BICK, M.D., F.A.C.S. 


Associate Orthopedic Surgeon, Mt. Sinai Hospital; Fellow American 
Academy of Orthopedic Surgeons 


In any medical or surgical specialty a great many changes and advances take 
place in ten years. This is particularly true of orthopedics, in which interest 
has never been greater than at the present time. Dr. Bick, in the second edition 
of his Source Book, has carefully selected those discoveries and observations 


which could be molded into a useful reference work. 


The new material is not only due to recent innovations, but also contains 
the older source material on phases of the subject which have only come into 
prominence in recent years. In effect, this is a new book, not just a revision. 
It is entirely reorganized with five new chapters and many new sections. It 
has been completely reset and thirty-one figures have been added, illustrating 


early orthopedic procedures. 


552 pages, 31 figures, $8.00 


THE WILLIAMS & WILKINS COMPANY 
Mt. Royal & Guilford Aves. Baltimore 2, Maryland 


Please send BICK: Source Book of Orthopedics 
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1948 
The Journal of Bone and Joint Surgery 


will enter upon a new plan of publication. It will appear in two volumes: 


Volume 30-A The American Volume 
Volume 30-B The British Volume 


The new British Volume will be published by The British Orthopaedic Asso- 
ciation. Sir Reginald Watson-Jones will be the Editor, and the Editorial 
Board will include representatives from the British Commonwealth of Nations. 
Copies will be mailed to subscribers directly from Great Britain, in February, 
May, August, and November. 


The American Volume, published by The American Orthopaedic Association, 
and the official organ of that Association and of The American Academy of 
Orthopaedic Surgeons, will be issued in January, April, July, and October. 
The American Editorial Board has been enlarged to include men from differ- 
ent sections of the United States, representing The American Academy of 
Orthopaedic Surgeons and The American Orthopaedic Association. 


The readers of the two volumes will have opportunity to follow the develop- 
ments in the specialty throughout the world. Each volume will be complete 
in itself, with a separate index; yet each will complement the other. 


The new subscription rates reflect the cost of the additional numbers and the 
constantly increasing expenses of publication. 


The combination rate offered for the two volumes will make it possible for 
readers of The Journal to have eight issues of The Journal of Bone and 
Joint Surgery during 1948. 


NEW SUBSCRIPTION RATES 


AMERICAN AND BRITISH VOLUMES Combination price $14.00 or £3.10.0 


American Volume $10.00 or £2.10.0 © & British Volume £2.10.0 or $10.00 
Published, Jan., April, July, Oct. Published, Feb., May, August, Nov. 


All subscription rates include postage. 


Checks should be made payable to The Journal of Bone and Joint Surgery. 
Subscriptions may be sent to either the American office or the British office. 


American Office British Office 
8 The Fenway 45 Lincoln’s Inn Fields 
Boston 15, Massachusetts, U.S.A. London, W.C.2, England 
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BRITISH SURGICAL 


Volumes I and II Ready for 
AMERICAN DISTRIBUTION 


In 8 Volumes—With Index 
6000 Pages—3000 Illustrations 


In collaboration with BUTTERWORTH & CO., LTD., of London, the 
MOSBY COMPANY will make available to American physicians and surgeons 


the set of “BRITISH SURGICAL PRACTICE.” 


for American Distribution. 


Some volumes are now ready 


The remaining volumes are scheduled for release in 


orderly fashion, with the final volume due during the early part of 1949. 


For Whom Intended . . . 


This work is for general surgeons and 
general practitioners and provides an au- 
thoritative source of information on general 
surgery, and on modern surgical principles 
and technic as a whole. It is clear and 
concise in its arrangement and style. Be- 
sides supplying detailed technic, it provides 
for recognition of the various conditions in 
which surgical intervention is demanded. 


How It Will Be Kept Up-to-Date . . . 


This is NOT a loose-leaf system of sur- 
gery that must be kept up-to-date by the 
insertion of pages supplied from time to 
time. In the years subsequent to the pub- 
lication of this work, purchasers will have 
the opportunity of having it kept up-to-date 
by CUMULATIVE SUPPLEMENTS pub- 
lished yearly. 


CONSTRUCTION . .. 


This work deals with the clinical aspects 
of disease. All means of diagnosis are dis- 
cussed with the bases of biological and bio- 
chemical tests explained. The various vol- 
umes are alphabetical in arrangement. 

A uniform design for each article dis- 
cussed in the work is followed. Difficulties 
of reference are reduced to a minimum. 
Following are the main headings used for 
each article, in the order stated: Definition; 
Etiology; Surgical Anatomy; Pathology; 
Clinical Picture; Special Aids to Diagnosis; 
Differential Diagnosis; Prognosis; Indica- 
tions for Surgical Intervention; Pre-Opera- 
tive Management of the Patient; Operative 
Technic; Post-Operative Care Up to Con- 
valescence; Results of Treatment; Bibliog- 
raphy. 


MAKE YOUR RESERVATIONS NOW! 


THE C. V. MOSBY COMPANY 
3207 Washington Boulevard 
St. Louis 3, Missouri 


Gentlemen: Register me as a subscriber to “BRITISH SURGICAL PRACTICE” in Eight 
Volumes and Index, to be supplied and charged as and when issued. The price for the 


eight volumes and index—$125.00. 
Volume.) 


Street 
City 


April, 1948 


($15.00 tor each of eight volumes—$5.00 for the Index 
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One of the most poignant meaning 

Honor the Dead of the flowers that bloom in May is 

the Buddy Poppy. The Buddy 

Hel the Livi Poppies are fashioned by disabled ex- 

p ng service men patients in government 

hospitals and the entire proceeds 

from their sale are used by the Vet- 

erans of Foreign Wars to raise re- 

lief work funds. The VF W conducts 

the Buddy Poppy Sale nationally 

each year during the week prior to 
Memorial Day. 

The Sale carries each year the en- 
dorsement of the President of the 
United States. It has also received 
annually the endorsement of out- 
standing labor and fraternal organi- 
zations; religious leaders; and _ busi- 
ness and professional associations. 

The Buddy Poppy Sale funds are 
used to alleviate conditions of dis- 
tress among veterans and their fami- 
lies. An allotment to the VFW 
National Home for Widows and 
Orphans of Ex-Service Men in Eaton 
Rapids, Michigan, is also ineluded. 


MEMORIAL DAY 


INDEX TO ADVERTISERS 


Please mention “SURGERY” when writing to 
our advertisers—It identifies you 


Abbott Laboratories (Penicillin)  ~ .-_____ 13 International Pharmaceutical Corpora- 
American Journal of Occppational Ther- tion (Glycerite of Hydrogen Peroxide) 11 
Articles to A in Early Issues 
Cover Journal of Bone and Joint Surgery 18 
Bard-Parker Company, Inc. (Rib-Back Lilly and Company, Eli (Pulvules Tuinal) 12 
Buddy Poppy -------------—----------- 20s“ Pilling & Son Company, George P. (Sur- 
Ciba Pharmaceutical Products, Inc. (Py- 
ribenzamine) -~~~- 1 Squibb &* Sons, E. R. (Streptomycin 
Hydrochloride) 5 


Davis & Geck, Inc. (Sutures) —_---_____ 
se! ee Insert between pp. 4 and 5 U. S. Savings Bonds 


Eaton Laboratories, Inc. (Furacin Solu- Vodine Company (Vodine) -~----------- 4 
Sthicon Suture Laboratories (Sutures) 
Wallworth & Company, Gilbert C. (Wall- 
Insert between pp. 10 and 11 15 
Western Journal of Surgery Publishing 
Hoffmann-La Roche, Ine. (Elixir Alu- D Ointment) devine 6, 7 
rate) Fourth Cover Williams & Wilkins Company (Book) ~— 17 
All possible care is exercised in the preparation of this index. The publishers are not 
responsible for any errors or omissions. 
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